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Abstract
This thesis is concerned with the identification of factors which, 
determine whether or not providing students with behavioural objectives 
affects student learning.
It is inferred from the literature that under 'non-review' learning 
conditions, that is conditions under which students read straight through 
instructional material without referring back to points already covered, 
that according to how behavioural objectives are used they may provide 
students with different types of stimuli. Thus objectives inserted 
immediately before related passages in a text may function as orienting 
stimuli, directing student attention away from the incidental and 
towards the relevant, whereas objectives inserted immediately after 
related passages may function as reinforcement stimuli, stimulating 
further consideration of the relevant.
The effects of such stimuli have been observed in a number of 
related studies (particularly in those carried out under 'non-review' 
learning conditions with inserted questions). Thus orienting stimuli 
(in the form of pre-questions) have been observed to result in relevant 
learning being enhanced and incidental learning being depressed, 
while reinforcement stimuli (in the form of post-questions) have been 
observed to result in relevant learning being enhanced without any 
depression of incidental learning occurring. However, it is noted 
that although the existence of orienting or reinforcement stimuli may 
lead to related effects on student learning, this is not always 
the case.
With this anomaly in mind an experiment was set up to find out 
if student perception of instructional material could determine 
whether or not behavioural objectives affected student learning.
The experiment, involving 640 students, was deliberately designed 
around a natural learning situation in the Open University as it 
was felt that it is extremely difficult to generalise findings from 
experiments conducted under 'non-review' learning conditions to 
natural learning situations.
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A number of statistical techniques were used to analyse the data 
collected, but a multiple regression approach was found to be the most 
informative. It was observed that behavioural objectives were able 
to affect student perception of the readability, structure and interest 
of instructional material, and the proportion of material read, and that 
in turn these variables were able to affect student learning. However, 
the analysis failed to explain why in one instance behavioural objectives 
affected student learning and in another instance did not.
A follow-up study was undertaken to gain some insight into the 
anomaly. It was rationalised that although behavioural objectives may 
affect a number of student perceptions, only a limited number of these 
may be critical in determining whether behavioural objectives affect 
student learning. Sufficient information was gathered to suggest two 
variables which might be critical in this respect: the first concerned 
with student perception of goals set, and the second with student 
perception of the importance of these goals. The thesis describes how 
the present experiment, and the related mode of analysis, may be 
modified to carry out an empirical study on the role played by these 
two perceptions.
Chapter 1. Overview of Thesis
1. Introduction
This chapter is intended to serve as an 'advance organiser' by 
providing readers with an overview of the thesis developed.
2. In Perspective
The thesis is concerned with identifying factors which determine 
whether or not the provision of behavioural objectives to students 
affects related learning. Although this is an important issue it is 
only one of many that might have been contemplated. By looking 
briefly at the issues which are currently the subject of much debate 
chapter 2 is intended to place the thesis in perspective.
It begins by discussing the emergence of the behavioural objectives 
movement during the 1900s, noting its rapid growth during the 1960s.
It points out that as the movement developed two distinct schools of 
thought emerged; the one arguing the case for, and the other the case 
against, behavioural objectives. The claims and counterclaims emerging 
from the two schools are noted thus providing a review of current issues 
in the area. It is suggested that although •the debate has provided 
insights into the strengths and weaknesses of behavioural objectives, 
at the same time is has tended to polarise opinions. Thus at one 
extreme there are those who argue that in behavioural objectives we 
have a systematic approach to curriculum design and development which 
should be universally adopted, while at the other extreme there are 
those who argue that because weaknesses in the approach can be identified 
the use of behavioural objectives should be rejected. The latter advice 
appears to be unconstructive, for it is pointed out that no alternative 
to the behavioural objectives approach has been sufficiently developed 
to be of use in practice. Needless to say, more viable alternatives 
will emerge, but in the meantime it is suggested that it would be more 
constructive to treat behavioural objectives as a tool which educators 
may, or may not, wish to use in their own particular situations.
Whether or not the tool is used will depend on the advantages and 
limitations that the tool offers. As these are more clearly understood, 
so also should the usage of the tool improve.
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3* Review of Research Findings
Ihe debate surrounding behavioural objectives has contributed to 
our understanding of their strengths and weaknesses, but in reviewing 
the arguments that have emerged it is important to note that many 
claims lack empirical support. Even where an issue has been the subject 
of much research anomalies often remain. The question of whether 
behavioural objectives enhance student learning is an interesting 
example of the latter. It has been the subject of much research, 
and yet the findings are inconclusive. Chapter 3 provides a review 
of these findings.
It begins by noting that in a substantial number of studies the 
provision of behavioural objectives to students has resulted in related 
learning being enhanced, but that no significant difference has been 
recorded in an almost equal number of studies. It is suggested that 
an explanation of the anomaly may well depend on the condition in 
\diich controlled variables are held during the studies concerned. For 
example, if the instructional material used is particularly interesting 
to the students concerned they might well master the related objectives 
regardless of vdiether or not they are explicitly provided.
From the literature it is possible to identify a number of (not 
necessarily, unrelated) conditions under which the provision of 
behavioural objectives to students might make little difference to 
related learning. These are summarised as follows:
If students ignore the objectives provided, either 
because they are not brought to their attention, or 
because prior experience suggests that it is not important 
to take note of them.
If the objectives are too general, or too ambiguous, 
to be of particular assistance.
If the objectives are of extreme facility or difficulty.
(The structure and readability of instructional material 
may be cloSely related to this condition).
If the objectives of particular interest are only a 
small proportion of those provided to students.
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If students are so conscientious, or so highly motivated, 
that they achieve the objectives regardless of whether or 
not they are specified.
It is of course a requirement of all research that careful note 
should be made of conditions that could have any effect on the treat­
ment under study, but in reviewing studies it is very difficult to 
equate conditions in different experiments, primarily because of the 
difficulty of securing adequate, internationally agreed, operational 
definitions. Under such circumstances it would seem that greater 
insights are likely to be gained if controlled variables are monitored 
in such a way as to permit a study of interactions between the controlled 
variables and the main treatment. Thus one might monitor variables 
such as student perception of the clarity, difficulty and interest of 
objectives providéd, and look for interactions between these and the 
main treatment (the provision, or otherwise, of objectives). In seeking 
explanations of why a given treatment does, or does not, have a 
significant effect on student learning, such an approach has the 
advantage of placing greater emphasis on carefully monitored conditions 
in the study in question, and less on difficult comparisons between 
varying conditions in different studies.
Such an approach may well identify the conditions under which 
behavioural objectives are most likely to enhance student learning, 
but these are not the only factors to be considered. The provision 
of behavioural objectives may well enhance relevant learning (that is 
learning related to the specified objectives)* but it may also result 
in the depression of incidental learning (that is learning not covered 
by the specified objectives). The number of studies concerned with 
the effect of behavioural objectives on incidental learning are not 
only limited, but the findings contradict one another. Insights, 
however, may be gained by looking at related research concerned with 
the effect of inserting questions into texts. In drawing analogies 
between the effects of inserted questions and behavioural objectives 
it is argued that they both function in a very similar manner by 
showing students what they should be able to do as a result of the 
studying process*
From the experiments reviewed it is inferred that the same behavioural 
objectives may produce quite different effects according to how they
. ^ -
are used. Thus, under 'non-review' learning conditions, that is 
conditions under which students read straight through instructional 
material, without referring back to points already covered, it is 
inferred that
objectives inserted immediately before related passages 
are likely to function as orienting stimuli, directing 
student attention away from the incidental and towards 
the relevant. This might be expected to enhance relevant 
learning, but at the same time to depress incidental 
learnihg.
On the other hand, it is inferred that
objectives inserted immediately after related passages, 
arA likely to function as reinforcement stimuli, 
stimulating further consideration of the relevant 
without depressing incidental learning. This may of 
course make more demands on the student.
Closer scrutiny of the literature on inserted questions leads to the 
following inferences being drawn:
Post-objectives might be expected to enhance relevant 
learning without depressing incidental learning, whereas
pre-objectivesV although enhancing relevant learning, 
might be expected to depress incidental learning.
Although pre-, and post-, objectives may enhance relevant 
learning we would expect post-objectives to be more 
effective in this respect.
Similarly, we would expect overall student learning 
(relevant and incidental learning combined) to be more 
enhanced by post-objectives than pre-objectives.
Provided with a given number of pre-, or post-, objectives 
the effectiveness of their stimuli might be expected to be 
greater if they are spread throughout the text father than 
grouped together in clusters.
The findings and inferences emerging from the studies reviewed are 
finally placed in perspective by considering general factors which affect 
student learning within a much broader framework. It is suggested that 
student learning initially depends on a set of stimulus conditions 
acting upon the learner. Such stimuli may be found in many forms 
including that of textual material, oral communication, and physical 
objects which may be placed in front of the learner or which may exist in 
the environment surrounding the learner. The stimuli provided may or may 
not affect the learner, and one must differentiate between the nominal 
stimuli provided and effective stimuli. It is argued that if learning is
to occur the student must convert the nominal stimuli into a form to
which he can respond, and this may result in the effective stimuli differing 
substantially in form from the nominal stimuli provided.
Particular attention is placed on the role of textual material in 
learning, and it is pointed out that although the prime source of nominal 
stimuli within a text is the content itself, whether or not this produces 
effective stimuli depends very much on the way in which the content is 
presented. In this respect it is noted that the structure, readability 
and interest of textual material are important factors which are able to 
affect student learning.
The role of behavioural objectives is discussed along with that of 
inserted questions and advance organisers under the heading of adjunct aids. 
These are aids which may be added to, or removed from, a text without 
seriously disruptirig its flow in the way that would occur if text imbedded 
questions or statements were removed. It is suggested that adjunct aids 
focus student attention on important aspects of content, and as such have 
a prime role to play in converting nominal stimuli into effective stimuli. 
However, it is rationalised that if the content presented is highly 
readable, well structured and interesting the nominal stimuli are likely 
to be converted into effective stimuli without the help of adjunct aids,
^nd the use of the latter are unlikely to have any additional effect on
Btudent learning.
4, Description of Experiment
One of the problems with the empirical findings discussed in section 
3 is that they are primarily derived from experiments carried out under 
'non-review' conditions. This makes it difficult to generalise many of 
the findings to.more natural learning conditions. Thus, in situations 
where students are permitted to review instructional material as, and 
when, they wish it is quite possible that post objectives may function
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as reinforcement stimuli during the first reading of a text but as 
orienting stimuli during subsequent readings. This suggests a need 
for further studies under more natural learning conditions, and the 
experiment described in chapter 4 was undertaken with this in mind, 
with the intention of studying conditions which determined whether 
or not the provision of behavioural objectives (to students) affected 
relevant and incidental learning.
The experiment was carried out under normal 'review conditions' in 
the Open University, where relevant and incidental learning materials are 
often seen as separate componehts. This tends to occur since students 
are provided with a variety of learning resources to study in their own 
homes. For students oii any given course such resources may vary from 
basic texts to reader^, radio and television programmes, home experiments 
and projects. Although such materials are related as closely as possible 
to one another, they do appear as separate components, and as such are 
often treated differently. For example, a text seen as essential learning 
for all students may be covered by behavioural objectives, while a 
reader article provided for enrichment purposes may not be covered by any 
objectives. In such a situation it is logical to attempt to identify 
conditions under which behavioural objectives are likely to enhance 
essential (relevant) learning, and to determine whether under such conditions 
enrichment (incidental) learning is necessarily depressed.
The behavioural objectives used in the experiment were presented to 
students under a separate cover in the form of a study guide. Students 
were advised simply to glance at the objectives in the first instance 
simply to place them in perspective* then to refer back to them as 
necessary during the course of their studies, and finally to check that 
they had achieved all the objectives specified, and, where they had not, 
to refer back to the related instructional material. Because review of 
materials was permitted it was considered that the overall effect of the 
objectives would be to provide students with an orienting, rather than a 
reinforcement, stimulus.
The experiment was based on a separate text,and reader provided to 
640 students who were divided at random into four equivalent groups. One 
group was provided with behavioural objectives for the text only and one 
with behavioural objectives for the reader only. Two groups served as 
controls, the one being provided with no objectives, and the other with 
behavioural objectives for both the text and reader (figure 1).
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Figure 1. Objectives pirovided to student groups
Instructional 
Material Covered
1 2 3 4
Text X y X y
Reader X X y • y
V  Behavioural objectives provided 
X Behavioural objectives not provided
In this way it was possible to run two parallel experiments, the one
concerned with the e f f e c t  of behavioural objectives (provided for the
text only) oh relevant learning of the text and incidental learning 
of thé reader; and the other concerned with the effect of behavioural 
objectives (provided for the reader only) on relevant learning of the 
reader and incidental learning of the text. Student perception of 
thé readability, structure and interest of the text, and of the reader, 
was recorded,as well as the proportion of each read by students, thus 
permitting a study of interactions between student perceptions and the 
main treatment.
It was originally anticipated that students who found instructional 
material to be either highly readable, well structured or particularly 
interesting would probably master the related objectives regardless 
of whether or not they had been provided to students. Behavioural 
objectives were therefore expected to have the greatest effect on 
students who found the related instructional material to be either 
difficult to read, poorly structured or uninteresting. It was 
considered that if the student perceptions determined whéthér or 
not behavioural objectives affected student learning it should l>e 
possible to detect this with the help of analysis of variance.
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Analysis of Data
The data is analysed by a variety of techniques in chapter 5»
The first data to emerge indicated that students perceived the 
reader not only to be less readable, less structured and less 
interesting than the text, but also more difficult to master (according 
to student performance on related tests). It was therefore considered 
that Student learning of the reader was more likely to be affected by 
the provision of behavioural objectives than was student learning of 
the text. Thus the most likely effects expected were that behavioural 
objectivés provided for the reader alone would enhénce relevant 
learning of the reader, while behavioural objectives provided for 
the text alone would result in incidental learning of the reader 
being depressed. Although the enhanced relevant learning of the 
reader was observed the incidental depression of the reader was not, 
and rather surprisingly incidental learning of the text was depressed 
by the provision of objectives for the reader alone.
It would seem that behavioural objectives provided for the reader 
alone were able to enhance relevant learning of the reader and to 
depress incidental learning of the text, idiereas behavioural objectives 
provided for the text alone were unable to either enhance relevant 
learning of the text or to depress incidental learning of the reader. 
Despite extensive studies no satisfactory explanation of the anomaly 
was found in subsequent analyses. It was noted with interest that 
where behavioural objectives were provided not only for the reader, 
but also the text, there was ho depression in student learning of the 
text. .
Somewhat limited evidence was found to indicate that the condition 
of student perception of instructional material could determine 
whether behavioural objectives affected student learning or not.
Thus it was noted that where behavioural objectives wore provided 
for the reader alone (or for the reader and text together) relevant 
learning of the reader was enhanced if students perceived the reader 
to have low readability or low structure, but not if they perceived it 
to have high readability or high structure. At the same time, 
objectives provided for the reader alone depressed incidental learning 
of the text if students perceived the text to have low readability or 
low interest, but not if they perceived it to have high readability or
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high interest. These effects were established with the help of t-tests, 
and were all in the direction hypothesised. However, they are reported 
with particular caution: first because they were not strong enough to 
reveal themselves in the form of interactions when student learning 
was reviewed by means of analysis of variance, and second because 
subsequent analysis indicated intercorrelations between the different 
student perceptions, the proportion of material read, and the provision 
or otherwise of behavioural objectives. The findings of course hold 
for this particular experiment, but the confounding of variables 
suggests that considerable caution should be taken in interpreting 
them. (The thesis in fact goes on to develop more appropriate forms 
of analysis for controlling such complicating factors).
It was hot originally expected that student perception of the 
instructional material would be affected by the provision of behavioural 
objectives. In fact it emerged that where behavioural objectives were 
provided for the text alone students perceived the text as more 
readable and more structured. Where behavioural objectives were 
provided for the reader as well as the text students still perceived 
the text to be more readable. Similarly, where behavioural objectives 
were provided foh the reader alone the reader was perceived as more 
structured and more interesting. In contrast, the provision of 
behavioural objectives for either the text, or the reader, alone had 
no effect on student perception of incidental materials. This con­
founding of variables suggested that analysis of variance was not the 
most appropriate form of analysis, and attention waS subsequently 
given to analysis by means of multiple regressions. This represented 
a change in direction, from a search for conditions under which 
behavioural objectives may affect student learning, to a search for 
possible causal relationships between the provision of behavioural
objectives, their effect on student perception of instructional 
material and the proportion of material read, and subsequent learning 
related to these effects.
Analysis by means of multiple regressions indicated that 
behavioural objectives (provided for either the text or reader 
alone, or for both together) produced a combined effect on student 
perception of (the readability, structure and interest of) the 
instructional material and the proportion of material read which 
on its own would have resulted in enhanced learning of relevant
■ -  l U  -
material without any depression of incidental learning. However, 
since the actual effect of providing behavioural objectives was to 
enhance relevant learning and depress incidental learning in some 
instances, but not in others, it was concluded that other factors 
must be involved.
6. Discussion: Direction of Future Studies
Although the analysis failed to explain why behavioural objectives 
affected student learning under some conditions, but not under others, 
the multiple regression approach did provide insights into how the 
provision of behavioural objectives affected student perception of the 
readability, structure and interest of instructional material, and how 
this in turn affected student learning. It would appear that other 
perceptions may have been equally affected by the provision of behavioural 
objectives and that these were more critical in determining the effect 
of behavioural objectives on student learning. Chapter 6 discusses 
what these other perceptions might be, and contemplates ways in which 
related effects might be studied in future experiments. Some initial 
insights were gained as a result of a follow-up study and a further 
search of the literature.
From the follow-up study it appears that student perception of 
the relative importance of thé text and reader may have played a 
critical role in determining the effect of behavioural objectives on 
student learning. Thus students were found to have perceived the text 
as more important than the reader. The provision of behavioural 
objectives for the text alone increased the relative importance 
perceived in the text, but not significantly so, and it is therefore 
of interest to note that the provision of behavioural objectives for
the text alone had no effect on student learning of the text or reader.
In contrast, the provision of behavioural objectives for the reader 
alone resulted in a significant changé in the relative importance 
perceived in the text and reader, the perceived importance of the 
text be$pg decreased, and tqat of tde reader ipcreaeed. 1$ is 
therefore of interest to note that in this instance relevant learning 
of the reader was enhanced and incidental learning of the text was 
depressed. Unfortunately, because of the time lapse between the 
experiment and follow-up study conclusive proof of such a relationship 
was not obtained.
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A subséquent search of the literature provided a theoretical 
framework within which the above effects might be considered. Thus 
it was rationalised that regardless of whether or not behavioural 
objectives were provided to students as a part of the experiment, the 
provision Of instructional material and instructions was equivalent to 
providing them with two broad aims, or goals, the one to master the 
content of the text and the other to master the content of the reader.
It was argued that the degree to which students were 'motivated to act 
to achieve these goals' was likely to depend not only on the importance 
they perceived in the goals, but also the degreé to which they perceived 
the goals as achievable. Thus, if students see a goal to be of both 
high importance and achiévâbility they will be highly motivated to act 
to achieve it, but if they see a goal to be of both low importance and 
achievability they will have low motivation to achieve it (figure 2).
Figure 2.
Hypothesised relationship between perceived importance 
and achievability of goals and the motivation to act 
to achieve those goals
\Perceiyed
^N^portance
PerceivedX^
AchïevabiliÏK^
' High ' Low
High
High
Motivation to Act
: : B
Moderate
Motivation to Act
Low
C
Moderate to Low 
Motivation to Act
D
Low
Motivation to Act
^Enabling 
JFactors
Enabling Factors
Within such a framework behavioural objectives provided to 
students may be seen as enabling factors which increase student 
perception of the importance of related goals (concerned with mastery 
of the content of the text and reader). Tiey may also be seen as 
enabling factors which increase student perception of the structure 
and readability of the instructional material, and result in students 
seeing related goals as more achievable.
12.- .
It is suggested that much might be learnt from a repetition of 
the present experiment with student perception of the importance, and 
achievability, of the above goals (mastery of the content of the text 
and reader) being measured in addition to the perceptions monitored in 
the present study. \
The multiple regression approach already used is seen as the most 
appropriate means of identifying which perceptions have the most 
important role to play in determining the effect of behavioural 
objectives on student learning^ and it is suggested that once such 
variables have been identified that the relationship between them 
should be studied further by means of path analysis. A causal 
relationship is in fact hypothesised with subsequent studies in mind,
and is suiranarised in diagrammatic form (figure 3)
Figure 3*
Hypothesised relationship between student learning and the 
independent variables monitored in the original study
/\ L,
It is hypothesised that the provision of behavioural objectives
Objectives
Student
Perceptions
Proportion
Read
Student
Learning
affects student perception of related materials, that this has an 
affect op the proportion of material reported as read by students, and 
this in turn affects student learning. However, it is not suggested 
that this is the only way in which student learning may be affected.
It is in fact hypothesised that the provision of behavioural objectives 
and student perception of instructional material may also have a direct 
effect on student learning without the necessity of first affecting the 
proportion of material read. Further, student learning could be affected 
by independent variables not monitored in the experiment, and this is
■ -  13 -
indicated in the diagram by the inclusion of a latent variable, L^. 
Similarly, the independent variables may be affected by factors other 
than those monitored, and this is indicated by the inclusion in the
diagram of latent variables, L to L é
. ^
It is believed that it should be possible in subsequent studies 
to identify those perceptions which have a critical role to play in 
determining whether behavioural objectives affect student learning, 
and it is hypothesised that student perception of the achievability 
and importance of goals will be among the variables found to have a 
critical role to play,
7. In Conclusion
The thesis is brought to its conclusion in chapter ? with a 
discussion of measures which might be taken in practice to control 
the way in which behavioural objectives affect student learning. It 
is recognised that the measures discussed are based on hypothetical
considerations, and must in themselves be the subject of further research
if the related claims are to be substantiated. Finally, it is noted 
that the thesis has raised more questions than it has answered. However,
it is hoped that in the process of doing this it will have contributed
to thinking concerning the way in which behavioural objectives may 
affect student learning and the way in which such effects may be studied.
Hopefully, this chapter will have provided readers with a simple 
overview of the main theme developed in the thesis. The findings, and 
logic, on which the theme is based, are presented in detail in the chapters 
which follow.
- 14 -
Chapter 2. In Perspective
Introduction
This thesis is concerned with identifying factors which determine 
whether or not behavioural objectives affect student learning.
Although it is an important issue it is not the only one of interest 
concerning behavioural objectives. By looking briefly at the issues 
which are currently the subject of much debate this chapter attempts 
to place the thesis in perspective.
It begins (section 2) by noting the development of the behavioural 
objectives movement in the early 1960s, and the subsequent emergence 
of two schools of thought: the one arguing the case for behavioural 
objectives and the other the case against. The claims, and 
counterclaims, emerging from the two schools are noted. Whether or 
not behavioural objectives affect student learning is simply one of 
the issues which emerges from the debate, and it is on this which the 
thesis focuses. However, in discussing the claims emerging from the 
two schools it is recognised that each claim could give rise to a 
thesis in its own right. The aim in discussing the claims, therefore, 
is not to consider each in depth, but simply to place the present 
thesis in a wider perspective.
In reviewing the claims it is pointed out that the positions 
taken regarding them vary enormously. Thus at one extreme there are 
those who believe that behavioural objectives provide a systematic 
approach to curriculum design and development which should universally 
be adopted, while at the other extreme there are those who believe 
that the use of behavioural objectives should be rejected because of 
the weakness that can be identified.
Reviewing the objections against behavioural objectives (section 
3) it is argued that none is sufficient to justify complete rejection
I
of their usage. It is in fact suggested that rather than argue for, 
or against, the general use of behavioural objectives, it is more
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constructive to treat them as a tool, leaving educators to determine 
for themselves whether they are likely to be useful in their own 
particular situation. It is argued that in treating behavioural 
objectives as a tool an oversimplification of issues will be 
discouraged by placing greater emphasis on the need to clarify 
their advantages and limitations. The present study was undertaken 
with such a need ip mind with the aim of determining whether or not 
behavioural objectives affect student learning, and, if so, under 
what conditions.
2. Two Schools of Thought
The need for clearly stated educational objectives was very 
much the subject of debate during the early 1900s, and is reflected 
in the writings of Search (19OI), Thorndike (19II), Burck (1913) and 
Bobbitt (1918). As early as 1915 Charters and Miller (I9 1 5) are on 
record as having used analysis of errors to identify objectives requiring 
careful attention, and, in so far as their work was concerned with 
identifying behaviours to be acquired, their objectives might be 
considered as one of the earliest forms of behavioural objectives.
Tyler's (1934) writings are a significant milestone in the 
development of the concept of behavioural objectives presenting a 
clear exposition on why educational objectives should be written in 
behavioural terms. Tyler stated that "each objective must be defined 
in terms which clarify the kind of behavior which (a) course should help
to develop among the students.....This helps to make clear how one can
tell when the objective is being attained, since those who are reaching
the objective will be characterized by the behavior specified. "
These ideas were placed in a much broader framework by Skinner (1957) 
who suggested that the "concepts and methods which have emerged from 
the analysis of behavior......are the most appropriate to the study of
what has traditionally been called the human mind." In his book,
•Basic Principles of Curriculum and Instruction’, Tyler (1949) 
provides an early description of the variety of roles which educational 
objectives may play in curriculum development. He begins by pointing
- l6-
out the need for schools to clarify the goals they seek to achieve, 
and describes how appropriate educational goals may be derived 
bearing in mind contemporary life outside the school, the needs of 
the learner, and the views of subject specialists. He goes on to 
discuss the role played by objectives in determining the type, and 
order of, educational experiences that are most likely to ensure 
the realisation of the stated objectives, and emphasises the 
importance of being able to determine whether or not the objectives 
are achieved.
Others have since elaborated in detail on these roles. In 
later writings Tyler (1964) describes in much greater detail how 
objectives may be derived, while Gagne (I9 6 7) argues that once 
objectives have been defined there is no step in curriculum development 
which can be legitimately called selecting content. In support of 
his arguments Gagne (I9 6 5) developed a learning hierarchy which 
indentified the order in which learning should occur, higher level 
skills being dependent on the acquisition of lower level skills. Other 
hierarchies have been developed, and the best known of these are the 
taxonomies of educational^objectives for the cognitive and affective 
domains developed by Bloom (1954) and Krathwohl (1964). Again, if 
the hierarchical structures identified are accepted, then this implies 
a certain order of learning if higher level objectives are to be 
achieved. The way in which behavioural objectives may be used to 
assess student progress has been particularly well described by Mager 
(1962) and finkelman (1971), while the study of a Keller Plan 
program by Corey and McMichael (197^) provides us with a particularly 
good example of how behavioural objectives may be used for the 
evaluation of curriculum projects. With such a variety of related 
roles it is not surprising that a substantial body of opinion 
believes that behavioural objectives provide the foundations for a 
complete technology of education.
Despite this the behavioural objective movement did not have a 
wide effect on educational practice until the 1960s. As Popham 
(1969) reports, at that time there was a "swelling of interest and 
activity in instructional objectives" with "educators, in large 
numbers, beginning to think rigorously regarding the issues involved
in specifying educational goals." A number of factors are likely 
to have contributed to this rapid growth in interest. The literature 
was continuing to grow, bringing with it an increased understanding 
of behavioural objectives,while Mager's (I9 6 2) classic on Preparing 
Instructional Objectives provided considerable impetus to the 
movement by making the concept of behavioural objectives comprehensible 
to educators in general. The 1960s was also a period in which 
expenditure on education in the States increased considerably.
This encouraged the development of new curricula, the expansion 
and development of programmed learning, and the growth in 
accountability, with a iole for behavioural objectives in each. All 
these factors are likely to have contributed to the growth of the 
behavioural objectives movement during this period.
However, as the movement expanded two distinct schools of thought 
emerged: the one arguing the case for the use of behavioural objectives, 
and the other the case against. This dichotomy is fully reflected in 
major reviews of the literature (such as those by Barth (197^),
Duchastel and Merrill (1973), Macdonald-Ross (1973), Olson (1973), 
and Walbesser and Eisenberg (1972)).
In a critical review of behavioural objectives Macdonald-Ross 
(1973) discusses the case for, and against, them. He begins by 
summarising the claims commonly made on behalf of behavioural objectives 
as follows :
e They form the only well worked-out method of rational 
planning in education.
© They encourage educators to think and plan in detailed, 
specific terms.
« They encourage educators to make explicit previously 
concealed values.
® They provide a rational basis for the evaluation (of 
both student performance and curriculum materials).
© They prescribe the choice of instructional means.
© They form the basis of a self-improving system.
@ The system eventually achieves internal consistency.
© And the system eventually realises in practice the 
aims set in theory.
© Objectives serve as a medium of communication.
© Objectives can be made the basis of individualised 
instruction.
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He then goes on to develop a case against behavioural objectives based 
oh the following claims:
® No consistent view exists as to the origin of objectives.
® In the educational domain no well-defined prescriptions 
are available for deriving objectives.
® Defining objectives before the event conflicts with (the 
notion of teaching as open-ended) voyages of exploration.
® Advocates do not show how teachers can use objectives 
to guide unpredicted classroom events.
© There are an extremely large number of paths through 
any body of knowledge, thus reducing the effectiveness 
of objectives in design.
© In some disciplines criteria can only be applied after 
the event.
© Objectives do not prescribe the validity of test items.
® Objectives are inherently ambiguous.
e The level of specificity (of objectives is a) problem (that) 
has never been solved.
« Objectives do not communicate intent unambiguously, 
especially to students.
• Trivial objectives are the easiest to operationalise, and 
this (causes) problem(s).
© The relevance of goal-referenced models of education can 
be questioned.
© Weak prescriptions lead to cycling. This can be costly.
e Lists of behaviours do not adequately represent the 
structure of knowledge.
© The use of behavioural objectives implies a poverty- 
stricken model of student-teacher interaction.
© The behavioural objectives scheme suffers from many of 
the weaknesses of any operationalist dogma.
The positions taken with regard to these claims vary considerably.
At the one extreme there are those who believe that behavioural objectives 
should be universally adopted in education, since they provide a complete 
systematic approach to curriculum design and development, while at the 
other extreme there are those who believe that because of weaknesses 
that can be identified in such an approach the use of behavioural 
objectives should be rejected.
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It is clear that there is considerable scope for further research 
to illuminate the specific claims and the issues which arise from 
them. In the following section some of these issues are discussed 
briefly. The purpose is not to discuss each issue in depth, but 
simply to place the issue on which this thesis focuses in a 
broader perspective.
3. Claims in Perspective
From the objections raised by Macdonald-Ross it is clear that he 
is reacting against those who see behavioural objectives as providing 
us with a complète systematic approach to curriculum design and 
development. Thus he claims that "lists of behaviours do not 
adequately represent the structure of knowledge", that "goal-referenced 
models of education can be questioned", and that "the use of behavioural 
objectives implies a poverty-stricken model of student-teacher inter­
action". He further suggests that "the behavioural objectives scheme 
suffers from many of the weaknesses of any operationalist dogma", and 
that "weak prescriptions lead to cycling .... (which) can be costly".
However, the question of whether or not we should use behavioural 
objectives becomes much simpler if we treat them as a tool which 
educators may choose to use in their own particular situations. The 
question then changes from one of whether behavioural objectives 
should be universally adopted or not to one of whether behavioural 
objectives are likely to be useful or not in the situation concerned.
In turn this places emphasis on more specific issues and the degree 
to which behavioural objectives are likely to be of help.
The remainder of Macdonald-Ross objections are reviewed in the 
following sub-sections with reference to specific issues to which they 
relate: namely the derivation of objectives (section 3-1), the
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development of creativity (section 3 .2) curriculum design (section 
3 .3 ), and student learning (section 3.4), and it is this last issue 
oh which the thesis then focuses attention. Needless to say, there 
is ample scope for further studies concerning the other issues. One 
of the reasons for looking briefly at these other issues is to 
determine whether there is any compelling reason for rejecting the 
use of behavioural objectives. None is found, although a number of 
advantages and limitations are noted regarding the use of the tool.
3 .1 Derivation of Objectives
Macdonald-Ross begins his case against behavioural objectives by- 
suggesting that "no consistent view exists as to the origin of objectives", 
and that objectives specified are inevitably arbitrary in nature. Most 
proponents of behavioural objectives would accept this claim, but would 
not see it as a deterrent to using such objectives. The claim might thus 
be seen as identifying one of the limitations of behavioural objectives.
Nevertheless, it is important to note that a number of techniques~have 
been developed for deriving behavioural objectives, and Macdonald-Ross 
acknowledges two of these, namely those based on the analysis of 
critical incidents (Flanagan, 1954) and those based.on the analysis 
of subject matter masters (Gilbert, I9 6 2). To these he might have 
added a range of techniques based on content analysis (Holsti, 19&9) 
and the less rigorous, but nevertheless useful, techniques recommended 
by both Tyler (1964) and Krathwohl and Payne (1971) Pf deriving 
behavioural objectives from more general statements of educational 
intent. Although different educators using different techniques 
may finish up with different statements of behavioural objectives, 
at least the logic used in deriving the objectives can be recorded, 
and opened to public inspection.
3 .2  Creativity
If behavioural objectives are treated as a tool, it is accepted 
from the outset that there will be occasions when educators will feel 
that they are likely to be inappropriate to their needs, and it is 
therefore not surprising that Macdonald-Ross should identify occasions 
when this might be the case.
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In discussing the relevance of behavioural objectives to curriculum 
design he suggests that "defining objectives before the event conflicts 
with voyages of exploration". The implication is that where authors are 
attempting to be creative in their writing they may be unable to specify 
objectives for their materials until after they have been produced.
This may well be true for an author preparing a first draft of material, 
but once the first draft has been completed the specification of 
objectives may help the author to review the relevance of varying 
sections of the material, and to question the appropriateness of any 
assessment material he has developed. This may lead to modification 
of the instructional content and related assessment material in subsequent 
drafts, and this in turn may result in modification of the initial 
objectives through what is essentially an iterative process.
Macdonald-Ross is also concerned with the importance of fostering 
creativity in students when he suggests that "in some disciplines (arts 
and humanities in particular) criteria (by which student performance can 
be measured) can only be applied after the event (of creativity)", and 
that "advocates (of behavioural objectives) do not show how teachers can 
use objectives to guide unpredicted classroom events." Educators 
considering whether to use behavioural objectives in their own particular 
situation will need to consider such arguments carefully. However, they 
will also need to consider the alternatives available. Thus, it does 
not necessarily follow that an open ended approach to student 
discovery is the best way of developing an enquiring mind or of 
fostering creativity, and educators should at least be aware of the 
role that objectives can play in developing such abilities. In
this respect it is worth noting the model developed by Williams (1 965)
to encourage the teaching of creativity in the classroom by identifying 
relationships between cognitive and affective behaviours and creativity.
At a more specific level it is also worth noting two projects which
have used behavioural objectives to help develop a scientific approach
to problem solving. The first is the ’Schools Council Science 5/l3 
Project’ whose aims and objectives are described (and derived) by 
Ennever and Harlen (1972), and the second is ’Science - A Process 
Approach’ whose aims are described by Gagne (I9 6 5) in a report on the 
psychological basis of the approach used.
— 22 —
3*3 Design
' A
Macdonald-Ross makes it clear that a given set of objectives does
not automatically suggest a given means of achieving them, and claims 
that "there are .... (many) paths through any body of knowledge, thus 
reducing the effectiveness of objectives in design".
The claim is based on a study by Mager and McCann (I9 6I) who 
observed that students provided with objectives, and access to 
instructors, not only achieved the stated objectives more quickly, 
but in doing so followed a variety of different learning paths.
The study suggests that once behavioural objectives have been 
stated a number of alternative methods of achieving them might well 
be proposed. However, this does not mean that the stated objectives 
have no further role to play in curriculum design. At the very least 
the appropriateness of the alternative approaches may be debated in 
the light of the specified objectives, and,if desired,the alternatives 
may subsequently be compared by objective methods.
The objections raised by Macdonald-Ross do not repudiate the 
claims that "behavioural objectives form the basis of a self improving 
system", that "the system eventually achieves internal consistency", 
and that "the system eventually achieves in practice the aims set in 
theory". It is therefore- of interest to contemplate how this might 
be achieved in theory.
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Figure-4. Algorithm indicating how pre and post tests may be
used to review appropriateness of specified objectives 
and related instruction.
Entry
Review prerequisites, and 
course content, if 
proportion of students 
recycled is large.
Present student with 
Course Pretest.
'a I
Present student with No y
relevant remedial -------- ^-------
material. \
Did student achieve 
all course 
prerequisites?
Yes
Present course to 
student.
Review criteria, and 
course content, if K
Present student with
proportion of students 
recycled is large.
Present student with 
relevant remedial 
material.
No
—
Did student achieve 
all criteria 
specified?
Yes
Exit
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In deriving objectives, and in determining what instruction 
should be used to achieve the objectives, we have already seen that a 
number of subjective judgements are made. If students fail to achieve 
the criteria specified, this may be for a number of reasons. It is, 
of course, possible that the students concerned were lazy or inept, 
but it is equally possible that the criteria specified were too 
difficult to be achieved by the students concerned, that the 
instructional material was inadequate in some way, or that inaccurate 
assumptions were made about the abilities of students entering the 
course. All these facets may be reviewed on first presentation of 
a course, and appropriate modifications made. The procedure 
recommended is presented in algorithmic form on the preceding page 
(figure 4).
3 .4  Student Learning
Finally, Macdonald-Ross raises a series of objections to 
behavioural objectives and their ability to communicate intent 
clearly. He claims that "thé level of specificity problem has never 
been solved", and that "objectives are inherently ambiguous". He 
suggests that they "do not communicate intent unambiguously, 
especially to students", and therefore "do not prescribe the validity 
of test items". The problem, as he sees it, is that "if you have only 
a few general objectives they are easy to remember and handle, but 
too vague and ambiguous, but if you try to eliminate ambiguity by 
splitting down the objectives, and qualifying the conditions of 
performance, then the list becomes impossibly long".
The claims are carefully argued, and, if valid, have far reaching 
implications. If behavioural objectives cannot communicate intent 
clearly to curriculum planners, teachers, authors or students then it 
is difficult to see how they can be of use as an aid in designing 
curricula, in developing related assessment material, for the assess­
ment of student progress or the evaluation of curriculum materials.
The question that must be asked is whether there is any evidence to 
show that behavioural objectives can communicate intent clearly to 
any of the users referred to- Interesting evidence is infact available 
concerning the degree to which behavioural objectives can communicate 
intent to students. Thus, a large number of studies (such as those
- a? -
by Blaney and McKie (I9 6 9), Conlon (1970), Dalis (19?0), Doty (1 9 6 8), 
Duchastel (1972), Engel (I9 6 8), Kueter (I97O), Lawrence (I9 7 0),
McNeil (1967), Morse and Tillman (1972), Olsen (1971), Rothkopf and 
Kaplan (1972, 1974), and Schuck (I9 6 9)) have shown that, despite all 
the problems of specificity and ambiguity, behavioural objectives 
have communicated intent sufficiently clearly for related student 
learning to be enhanced.
Nevertheless, as will be seen in the next chapter, the provision 
of behavioural objectives does not always lead to an enhancement in 
related student learning, and it is important to ask why this should 
be the case. The following chapters are very much concerned with 
attempting to answer this question.
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4. Conclusion
It is clear that behavioural objectives do not provide us with a 
panacea to solve all our educational problems. Nevertheless, they do 
provide us with a tool with advantages as well as limitations. The 
present discussion suggests that:
# There is no automatic procedure for objectively 
producing a given set of behavioural objectives.
However, the logic used in deriving such objectives 
can be recorded, and opened up to public inspection 
and discussion.
# The use of behavioural objectives encourages 
educators to disclose objectives which might otherwise 
have remained as personally held values and beliefs, and 
encourages them to think in terms of measurable outcomes.
• It may be difficult to justify the use of behavioural 
objectives in a number of situations. The greatest 
difficulties are likely to be met where educators are 
concerned with developing values and beliefs, and with 
fostering creative abilities. Nevertheless, it should 
be noted that behavioural objectives have been used in 
developing such attitudes and abilities.
• Recognising the iterative way in which behavioural 
objectives and related instructional and assessment 
materials are developed, behavioural objectives can 
nevertheless provide a rational basis not only for 
measuring student progress, but also for reviewing 
the appropriateness of specified objectives and 
related instruction. .
© There is an element of ambiguity in most behavioural
objectives, but they can communicate intent sufficiently 
clearly to enhance student learning.
Much remains to be learnt about behavioural objectives, but as 
our understanding of their advantages and limitations improves, so 
also should our usage of the tool. The present thesis is aimed at 
improving that understanding as far as the effect of behavioural 
objectives on student learning is concerned^
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Chapter 3. Review of Research Findings
1. Introduction
The debate surrounding behavioural objectives is of interest in 
that it raises a number of issues which require careful consideration.
However, in reviewing such issues it is important to recognise that 
claims may vary considerably in nature with some being well substantiated 
and others expressing little more than opinion. If claims concerning
the value of behavioural objectives are to be substantiated they must
be supported by empirical evidence - a point of view supported by 
Duchastel and Merrill (1973), Eisner (1967), Lapp (1972), and Walbesser
and Eisenberg (1972).
This chapter therefore focuses attention on research findings 
concerning two opposing, and yet closely related, claims. The first 
typically emerges from those (such as Gagne (1967), Glaser (I9 6 7),
Kurtz (1965), Mager (1968), Popham (1969) and Tyler (1964)) who support 
the use of behavioural objectives, and suggests that
behavioural objectives indicate to students what is 
required of them, and as a result relevant learning 
may be enhanced.
The second typically emerges from those (such as Arnstine (1964),
Atkin (1968), Eisner (1967), Oakeshott(1962) and Raths (1971)) who 
express reservations about behavioural objectives, and suggests that
behavioural objectives discourage students from 
expanding their horizons by encouraging them to 
confine their learning to specified objectives, 
and as a result incidental learning may be depressed*
As is so often the case, despite the number of related studies that 
have been undertaken, the findings are somewhat confusing. This chapter 
therefore takes each of the claims in turn (sections 2 and 3 ), and 
reviews the research findings related to each. The review is limited
to the effect of behavioural objectives on cognitive learning from
written material, but even so a number of anomalies are noted. By
taking a close look at the conditions under which a number of the studies were
conducted a number of inferences are drawn concerning the cause of the
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anomalies. The discussion is then broadened (section 4) to contemplate 
the rofe of adjunct aids within the broad framework of student 
learning. This results in the identification of a number of factors 
which may determine whether or riot adjunct aids affect learning.
2. Relevant Learning
Whether or not behavioural objectives enhance relevant learning 
appears to be the simpler of the two questions, and has undoubtedly 
been the subject of much more research. It is therefore considered 
first. •■y "
2.1 Empirical Evidence
À substantial number of researchers (including Blaney and McKie 
(1969), Conion (1970), Dalis (1970),Doty (1968), Duchastel (1 972, 
1977), Engel (1968), Kueter (1970), Lawrence (1970), McNeil (I9 6 7), 
Morse and Tillman (1972), Olsen (1971), Rothkopf and Kaplan (1972, 
1974), arid Schuck (1969)) have recorded experiments which lend support 
to the claim that providing students with behavioural objectives 
enhances relevant learning.
However, a substantial number of researchers (including Bishop
(1969), Brown (1 970), Cook (1 969), Etter(1969), DeRose (1970),
.Smith (1967), Stedman (1970) and Tiemann (1968)) have recorded 
experiments in which the availability of behavioural objectives 
did not enhance relevant learning, although in none of these 
instances did the availability of behavioural objectives depress 
such learning.
2.2 Discussion of Anomalies
It is clear that behavioural objectives can enhance relevant 
learning, but in a number of studies they have failed to do so, 
even though other variables have been carefully controlled by the 
nature of the experimental designs involved. In seeking some 
explanation of this anomaly studies dating back to Mager and 
McCann’s (1 961) early lead in this field were reviewed. The review 
suggested that the conditions under which other variables are held
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during a study could be of prime importance in determining whether 
or not the provision of behavioural objectives to students affects 
relevant learning, the following studies provide us with some 
insight into the nature, and condition, of these variables.
In reviewing an experiment in which the availability of 
behavioural objectives had made no difference to student performance 
Smith (1967) noted that the instructions were presented to students 
in written form, and might well have been ignored. Clearly, it is 
not sufficient simply to provide students with behavioural objectives. 
They must also be aware of them. Engel (1 968) followed up this lead 
with a study in which he carefully noted whether or not students read 
the objectives provided, and concluded that behavioural objectives 
enhanced relevant learning so long as students were aware of them.
In a more sophisticated experiment Duchastel (1977) demonstrated 
that prior experience in the use of behavioural objectives could 
determine whether or not relevant learning was enhanced. Where 
prior experience was valid relevant learning was improved, but not 
where prior experience was non-valid.
Dalis (1970) ühderlined the importance of clarity of objectives, 
by a study in which he noted that the performance of students provided 
with precisely stated objectives was significantly better than that 
of students provided with either vaguely stated instructional objectives 
or short paragraphs of information. The point not always recognised 
is that behavioural objectives themselves can also vary considerably 
in clarity, and that this can be a major factor in determining 
whether, or not, they enhance relevant learning.
In reviewing an experiment in which the availability of behavioural 
objectives had made no significant difference to student performance 
Brown (1970) noted that some of the objectives involved were extremely 
difficult, and might well have influenced the outcome. The suggestion 
is not illogical, for if objectives are of extreme difficulty the 
majority of students will fail to master them, and it will be diffi­
cult to discriminate between the performance of students according to 
whether or not they are provided with the objectives. Similar 
arguments may be advanced concerning objectives of extreme facility, 
for if they are readily mastered it is quite possible that the 
availability of a statement of objectives will make little
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difference to student performance against them. This suggests 
that the degree of difficulty of objectives (that is the percentage 
of students mastering each objective) should be carefully noted 
in experiments concerned with behavioural objectives.
Rothkopf and Kaplan (1972, 1974) in a series of experiments 
investigated the effect of density of text on relevant and incidental 
learning. Amongst a range of complex findings they noted that the 
probability of achieving any given objective decreased as the number 
of relevant sentences (and specified objectives) increased. However, 
at the same time they noted that overall student learning (relevant 
and incidental) increased as the number of objectives provided to 
students increased.
The importance of student characteristics was highlighted by 
Kueter (1970). In observing the effect of behavioural objectives 
on student performance he took carefuT note of student personality 
factors, including submissiveness, self control, considerateness, 
conscientiousness and ergic tension. His findings included the 
observation that behavioural objectives made little difference to 
students who were highly conscientious, suggesting that if students 
are conscientious, or well motivated, the probability of achieving 
the objectives is quite high, regardless of whether or not they are 
specified along with the instructional material.
2 .3 Inferences
The above studies suggest a number of conditions under which 
behavioural objectives might be ineffective. These are Summarised 
as follows:
If students ignore the objectives provided, either . 
because they are unaware of them, or because prior 
experience suggests that it is not important to take 
note of them.
If the objectives are too general, or too ambiguous, 
to be of particular assistance.
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If the objectives are of extreme facility or 
difficulty. (The structure and readability of 
instructional material may be closely related to 
this condition).
If the objectives of particular interest are 
only a small proportion of those provided to 
students.
If students are so conscientious, or so highly 
motivated, that they achieve the objectives 
regardless of whether or not they are specified.
It is of course a requirement of all research that careful note 
should be made of conditions that could have any effect on the 
treatment under study,* but in reviewing studies it is very difficult 
to equate conditions in different experiments, because of the difficulty 
of securing adequate, internationally agreed, operational definitions. 
Under such circumstances it would seem that greater insights are 
likely to be gained if controlled variables are monitored in such a 
way as to permit a study of interactions between the.controlled 
variables and the main treatment. For example, it would not be a 
difficult matter to monitor student perception of the importance, 
clarity, difficulty and interest of objectives provided, and to look 
for interactions between such perceptions and the main treatment 
(the provision, or otherwise, of objectives). In seeking explanations 
of why a given treatment does, or does not, have a significant effect 
on relevant learning, such an approach places greater emphasis on 
careful monitoring of the conditions in the study in question, and 
less on comparisons between conditions in different studies.
Cronbach (1975) provides strong support for such an approach.
He argues that the researcher's task is "to describe and interpret 
the (modal) effect anew in each locale, perhaps taking into account 
factors unique to that locale of series of events...... As
results accumulate, a person who seeks understanding will do his 
best to trace how the uncontrolled factors (such as student 
perceptions) could have caused local departures from the modal 
effect. That is, generalization comes late, and the exception is 
taken as seriously as the rule". In the case of the present study
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the enhancement of relevant learning due to the provision of 
behavioural objectives is seen as a modal effect, while non­
enhancement of relevant learning is seen as a departure from the 
modal effect which requires explanation in terms of other factors.
3. Incidental Learning
The amount of research into the effect of behavioural objectives
on incidental learning is minimal in comparison with that already 
. T— —r- ïr '
reviewed on relevant learning. Nevertheless, despite the limited 
amount of research undertaken to daté the findings accummulating 
already appear to be contradictory. These are now considered in 
some detail because of the complex nature of the problem.
3.1 Empirical Evidence
Morse and Tillman (1972) studied the problem with a class of 
52 students. At the end of a regular class session they gave their 
students an article on "Learning for Mastery", advising them to 
prepare for a test in the next session. For the experiment two 
lists of objectives, identified as lists A and B, had been prepared. 
Each list contained three objectives relating to the beginning, 
middle, and end of the article. Students were divided at random 
into two equal groups, one receiving a copy of the list A objectives 
along with the article and the other receiving neither list. In the 
following session all students were given the same two tests: test A 
consisting of 20 items related to list A objectives and test B con- 
. sisting of 20 items related to list B Objectives, Students given 
list A objectives performed significantly better than the other 
group on test A, but there was no significant difference in perfor­
mance of the two groups on test B. Morse and Tillman concluded 
that the provision of behavioural objectives enhanced relevant 
learning against specified objectives (list A) without detracting 
from incidental learning against unspecified objectives (list B).
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Duchastel (1972) performed a very similar experiment, but his 
findings were different from those of Morse and Tillman. Using a 
2,400 word article on "Conditions Under Which Mushrooms Grow and 
Thrive" as the basis for his study, he developed 24 behavioural 
objectives and 24 related test items which he divided at random 
into two equal sub-groups. His subjects were 58 students divided 
at random into 2 equal groups. All students were given the same 
article, and advised that they had 30 minutes in which to study it 
for a test. One group received half the objectives and the other 
group none. The average student required a little over 19 minutes 
to study the material leaving ample time for review purposes. At 
the end of 30 minutes all students were tested against all 24 
objectives. The group provided with a list of 12 specified objectives 
performed significantly better than the control group against the 
12 related test items, but significantly worse against the test 
items related to the 12 mon-specified objectives. As a result, 
Duchastel concluded that the provision of behavioural objectives 
enhanced relevant learning against specified objectives, but 
depressed incidental learning.
Duchastel (1977) found further support for the above findings 
in a subsequent experiment in which student experience in the use 
of objectives was-taken into account. This was done by providing 
students with valid, and non-valid, experience in the use of 
objectives before providing them with the objectives and instruc­
tional material against which relevant and incidental learning 
was to be measured. Comparing student learning in the valid 
experience group with that in the non-valid experience group 
Duchastel concluded that relevant learning of the valid experience 
group was enhanced while incidental learning was depressed.
Unfortunately, Ihe above findings are confounded by observations 
made by Rothkopf and Kaplan (1972, 1974) in the series of studies 
already referred to with regard to relevant learning. The experimental 
designs were somewhat complex, since the researchers were interested 
in the effect of density of text on student learning. However, the 
basic approach was similar to that employed in the studies already 
described. All studies were based on the same instructional material.
As a part of the studies specific objectives were prepared such that 
each.objective related to a single sentence in the related instructional
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material. Related test items were prepared for each specific objective 
by removing a key word from the sentence concerned. A control group 
of students studied the same materials without the help of specified 
objectives, and responded to the same tests. Study time was controlled 
by thé students who were able to refer to the objectives specified 
while studying the passages. Although students in each group were 
advised that they would only be tested on items related to the specified 
objectives, they were in fact tested on items covering almost every 
sentence in each passage studied, thereby permitting measurement of 
relevant and incidental learning. Not unexpectedly, Rothkopf and 
Kaplan concluded that the provision of behavioural objectives enhanced 
relevant learning against specified objectives. However, in addition, 
and in complete contrast to the findings already reported, they 
concluded that incidental learning was also enhanced by the provision 
of behavioural objectives.
3 .2  Discussion of,Anomalies
In a search for ah explanation of these apparent contradictions 
it is useful to consider the findings in terms of the stimuli to 
which students were subjected, for, as Rothkopf (1970) indicates, 
such stimuli may have a considerable influence on \diat is learned.
The same point is emphasised by Gagne (1973) who sees learning very 
much in terms of stimuli which act upon the learner.
With this in mind it is of interest to consider related research 
concerned with the effect of inserting questions into related texts, 
on the grounds that inserted questions are similar to behavioural 
objectives in so far as both are able to show students what they 
should be able to do as a result of the learning process. It is 
therefore argued that both types of adjunct aid might produce 
similar types of stimuli, and that the findings concerned with the 
effects of inserted questions on student learning might provide 
insights into how behavioural objectives affect relevant and 
incidental learning.
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In an early study Rothkopf (1965) investigated not only the 
effect of inserting questions into given texts, but also that of 
inserting questions either immediately before, or immediately after, 
the passages to which they referred. The question-related passages 
were described as relevant information and the questions as pre-, 
or post-, questions according to their location. In reading the 
instructional material containing either pre-, or post-, questions, 
students wete not permitted to review any section of the text once 
it had been read. On completion they were tested to determine not 
only their acquired knowledge of relevant information, but also that 
of incidental information (that is textual information not related 
to the inserted questions). A number of similar studies followed 
under *non-review' learning conditions, and have been reviewed by 
Frase (I9 7 0).
Two major generalisations emerged from this work. First,
Frase noted that in general the acquisition of relevant information 
was enhanced by the provision of inserted questions, with post­
questions more effective than pre-questions in this respect.
Second, he observed that in general the acquisition of incidental 
information tended to be enhanced by the provision of post-questions, 
but not by pre-questions, which in some cases depressed incidental 
learning below that of the control groups.
There is little doubt that the same questions (under 'non-review' 
learning conditions) can produce quite different learning outcomes 
according to their location in the text. Inserted immediately 
before related passages they appear to function as orienting 
stimuli (Rothkopf, 1970), directing student attention to the 
relevant, and away from the incidental. The effect is to enhance 
relevant learning but to depress incidental learning. Questions 
inserted immediately after related passages, however, appear to function 
as reinforcement stimuli, stimulating further consideration of the 
relevant without depressing incidental learning that has already 
taken place. The fact that post-questions can enhance not only 
relevant learning but also incidental learning suggests that when 
this occurs the two types of information are related.
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Needless to say one cannot expect inserted questions to always 
have significant effects on student learning, and it is of interest 
to look at conditions which might prevent significant effects being 
observed.
Frase (1968) observed all the effects described above when 
questions were inserted one at a time before, or after, every 10 
sentences of text. Relevant and incidental learning were enhanced 
by post-questions, while incidental learning was depressed by pre­
questions. In addition he noted that students in the post-question 
group scored 40% higher overall, on combined relevant and incidental
learning, than students in the pre-question group. However, when
'
the same questions were presented in groups of 3 before, and after, 
every 50 sentences there was no difference in overall performance 
between students in the pre-, and post-, question groups.
In a further, somewhat similar, study Frase, Patrick and 
Schumer (1970) investigated whether the effectiveness of pre-, 
and post-, questions was affected by student motivation. To do 
this they assigned students to one of three basic groups, and 
advised them that according to whether they belonged to group 1,
2 or 3 they would be paid O, 3 or 10 cents for each question they 
answered correctly on the post-test. Under low incentive conditions 
post-questions were noted to enhance student overall performance. 
However, as motivation increased the advantage of the post-question 
group over the pre-question, and control, groups decreased due to 
the improvement in performance of the latter.
3-3 Inferences
From the studies on inserted questions it is clear that the 
same questions can offer different stimuli to students according 
to their location in the text. With this in mind it is of interest 
to contemplate the type of effects that might be expected if 
behavioural objectives are used in similar situations. These might 
be summarised as follows:
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Behavioural objectives might be expected to function 
as orienting, or reinforcement, stimuli according to 
whether they are placed immediately before, or after, 
the related instructional material. For ease of 
reference we might refer to such objectives as pre-, 
and post-, objectives.
We would expect both pre-, and post-, objectives to 
enhance relevant learning. However, we would expect 
post-objectives to be more effective than pre-objectives 
in this respect.
Pre-objectives might be expected to function as 
orienting stimuli, enhancing relevant learning 
but depressing incidental learning.
The effectiveness of both pre-, and post-, objective 
stimuli might be expected to increase if the objectives 
are spread throughout the text, rather than grouped 
together at the beginning or the end.
Student performance overall (relevant and incidental 
learning combined) should be enhanced more by post­
objectives than by pre-objectives.
Although one might expect to observe the above 
effects in related studies on behavioural objectives 
they could well be hidden if the student body con­
cerned is highly motivated. The effects could also 
be masked by other conditions such as those discussed 
with regard to relevant learning (this chapter, section 2.3 )
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One problem with the above analysis is that it is based on the 
assumption that students read through instructional material without 
reviewing any section once it has been read. This is an artificial 
condition which is far from representative of normal practice. 
Nevertheless, insights may be gained by considering not only the 
nature of behavioural objectives but also the way in which they 
are used. It is of interest to contemplate the contradictory 
findings of the Duchastel (1972) and Rothkopf and Kaplan (1972,
1974) studies in this way.
In the Duchastel study care was taken to ensure that students 
were fully aware of the role played by objectives in an attempt to 
ensure that students used the objectives as orienting stimuli.
This would explain the enhanced relevant learning and the depressed 
incidental learning. On the other hand the Rothkopf and Kaplan 
studies make no reference to any form of activity intended to 
ensure that the students concerned were fully aware of the role of 
behavioural objectives. Specific objectives were provided to students 
along with the text, and students were permitted to review them as 
they read the text. The objectives under discussion were very 
specific, each being related to a single sentence in the material.
They, were presented to students in the same order as the sentences 
in the text. Under such conditions it is quite possible that the 
students used the objectives as a check-list taking note of each 
objective as each related sentence was met. Under such conditions 
they may have used the objectives as reinforcement stimuli. This
would explain why incidental learning, as well as relevant learning, 
was enhanced.
For both incidental and relevant learning to be enhanced one 
might suggest that the two must be related in some way. This of 
course questions how relevance is defined. In this connection it 
is worth noting that although each specific objective in the-Rothkopf 
and Kaplan studies was carefully designed (and pre-tested) to be 
relevant to only one sentence in the instructional material, it was 
possible to topically combine from 2 to 5 such objectives at a time 
into the form of general objectives.
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At this point it is worth noting that the distinction between 
* relevant and incidental learning in this paper has been based 
purely and simply on the definition of the two terms. However, 
as Prase (1975) points out, incidental learning may support, or 
interfere with, relevant learning, and in this respect may, or may 
not, be seen as desirable. For example, a teacher concerned 
with restricting behavioural objectives to managable proportions 
may limit the number of specified objectives to those which 
appear to be the most important. However, he may well see the 
mastery of other, incidental, objectives as highly desirable.
On the other hand, a teacher using a somewhat inappropriate text 
may wish to use objectives to guide students towards the relevant, 
and away from the incidental, on the grounds that this may lead to 
related gains in relevant learning. It follows that educators 
must look to their own particular situations before deciding 
whether it is desirable to enhance or depress incidental learning.
4. Factors Affecting Student Learning.
In attempting to identify factors which determine whether or 
not behavioural objectives affect student learning, discussion has 
so far been limited to a review of studies concerned with the 
effect of behavioural objectives and inserted questions on student 
learning. This section, however, attempts to place a wider 
perspective on the role played by behavioural objectives. It does 
this (section 4.1) by considering the general nature of student 
learning in terms of stimuli. Textual material is seen as a prime 
source of stimuli in distance teaching, while adjunct aids are 
seen as a means of optimising the effect of such stimuli on 
student learning. Discussion of the nature of textual material 
(section 4.2) and adjunct aids (section 4.3) results in the
4
identification of a number of factors which are able to affect 
student learning, and helps to identify a number of conditions under 
which adjunct aids are unlikely to affect student learning.
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4.1 A Basic Framework
Gagne (1973) suggests that anyone who undertakes to bring 
about learning of a particular sort is very much concerned with 
arranging a set of stimulus conditions to act upon the learner.
These may vary considerably, and may be found in such forms as 
textual material (print, diagrams, pictures), oral communication, 
and physical objects which may be placed in front of the learner 
or which may exist in the environment surrounding the learner.
However, such stimuli may or may not affect the student, and 
Underwood and Schulz (196O) emphasize the point by differentiating 
between nominal and effective stimuli. Handler (1966) suggests 
that the student tends to convert nominal stimuli into a form to 
which he can respond, thus producing effective stimuli which may 
differ substantially from the initial nominal stimuli.
Rothkopf (1070) points out that if a student is to learn from the 
materials available (the nominal stimuli) he must first be aware of 
them and approach them. He must then be sufficiently interested to pay
attention to them and to select what is appropriate. Finally, in 
order to translate and process the information, he must become 
involved in related activities. He describes such behaviours as 
mathemagenic behaviours, and argues that these have a crucial role 
to play in converting nominal stimuli to effective stimuli, and 
in determining what a student ultimately leams.
Clearly, a wide number of factors may affect student learning, 
but the conditions surrounding each learning situation may be used 
to begin to identify those that are of greatest importance in 
that particular locale. Thus the experiment described in the 
present study (chapter 4) is concerned with learning within the 
context of the Open University, where teaching is 'at a distance'.
In such situations textual material is the prime source of 
nominal stimuli, and much interest is focused on ways and means of 
ensuring that the nominal stimuli become effective stimuli.
There are two ways of facilitating this: one is to present the 
information in the text in as clear and coherent a way as possible, 
and the second is to use adjunct aids to focus student attention on
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aspects of the content which are considered to be particularly 
important. Ways of achieving this are discussed in the following 
sub-sections.
4.2 Textual Material.
The prime source of nominal stimuli within a text is the 
content itself, but studies have shown that whether or not this 
produces effective stimuli which affect student learning depends 
very much on the structure and readability of the content.
Gagne (1968) has been prominent amongst educators not only 
in describing how instructional material might be structured in 
the form of logical learning hierarchies, but also in conducting 
research into the effect of such structures on student learning.
The basic approach followed has been one of specifying the nature 
of the structure in advance, developing instructional material 
according to the specification, and then determining the effect 
of the structure on student learning.
In developing hierarchical structures for student learning,
Gagne argues that the acquisition of a particular skill in his 
hierarchies is dependent on the achievement of lower level skills. 
Evidence from an early study by Gagne, Mayor, Garstens and Paradise 
(1962) tends to support this claim. Students were required to 
work through a program with a clear hierarchical structure.
Mastery of each successive skill was not demanded of students, 
but it was observed that the students who were most likely to 
achieve a particular skill were those who had already mastered 
those which were perceived as prerequisite skills. A further 
study of particular interest was carried out by Okey and Gagne
(1970) on an instructional program which had been revised to have 
a clear hierarchical structure. It was noted that as a result 
of the revision student learning was increased.
An alternative approach to that used by Gagne in studying 
structure is now possible, and owes much to the work of Grimes (1972)
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in developing elaborate techniques for identifying structural 
relationships within existing instructional materials. The 
techniques have been used by Meyer (1973) in a number of studies, 
and consist in first identifying important 'idea units' and then 
in placing these in hierarchical order according to a set of well 
defined rules. Meyer concluded that where ideas were given 
prominence in the structure they were much better remembered.
Just as structure appears to be an important factor in 
determining student learning, studies also suggest that if the 
readability of instructional material is improved student 
learning will also be improved.
A number of indices have been developed to predict the 
difficulties students are likely to have in reading instructional 
material, and hence to help determine ways of making material more 
readable. Of these indices two have been used more than any 
other, and are attributed to Flesch (1948) and to Dale and Chall 
(1948). Applying the two indices to different.instructional 
materials Rubenstein and Aborn (1958) not only demonstrated that 
the two resulting measures were closely correlated, but also that 
student learning was closely correlated to the readability of 
the instructional material, regardless of which of the two indices 
was used.
A further study by Denbow (1973) is of particular interest.
The study centred around two passages of material, one of which 
was found by its readers to be of greater interest than the other. 
Two versions of each passage were used, one version being more 
readable than the other. In the case of both passages greater 
learning was observed with the more readable of the two versions. 
However, the difference in learning was significantly less in the 
case of the passage which students preferred. This suggests that 
motivation is an important factor which should always be taken into 
account, and in this case suggests that if students are sufficiently 
motivated they will be likely to master the content of the passage 
despite difficulties with readability.
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4.3 Adjunct Aids.
Adjunct aids, as the name implies, are aids added to 
instructional material. In this sense they could be removed 
without disrupting the flow of the text, whereas this would not be 
the case if text imbedded statements, or questions, were removed.
In general terms they might be seen as a means of focusing 
student attention on important aspects of the content, and one 
might rationalise that if the content is presented in a clear 
and coherent manner (highly readable and well structured) such 
aids may not always be necessary.
Behavioural objectives, inserted questions and advance 
organisers are three of the commonest forms of adjunct aids, and 
studies show that each is able to affect student learning, .
although such effects are not always observed.
The research concerning the effect of behavioural objectives 
and inserted questions on student learning has already been 
discussed (this chapter, sections 2 and 3), and similarities 
between the two have been noted. Since both appear to be capable 
of functioning as orienting and reinforcement stimuli according 
to how they are used it would seem that the use of one of the aids 
might make the use of the other unnecessary. In view of the time 
and effort that goes into the development of such aids this is an 
important point to bear in mind whenever the use of closely 
related behavioural objectives and inserted questions is contemplated.
Although one might talk about advance organisers (Ausubel, 1963) 
as providing students with orientation towards subsequent learning 
tasks, the type of orientation is very different from that provided 
by behavioural objectives^ since advance organisers are written at 
a higher level of abstraction, and generality, than the learning 
tasks. As such they are intended to provide students with an 
overview of the more detailed learning to be met, and to relate 
new materials to the learner's existing knowledge. Advance 
organisers might thus be seen as placing subsequent learning tasks 
in perspective, rather than orienting students away from one task 
towards another.
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However, although advance organisers are very different from 
behavioural objectives, they are similar insofar as they are both 
adjunct aids, and in that both are able to affect student learning 
but often fail to do so. Thus, in the case of advance organisers, 
a substantial number of studies (such as those by Allen (1969), 
Anderson (l973)i Ausubel (196O), Ausubel and Fitzgerald (196I,
1962), Ausubel and Youssef (1963), Groteluescher and Sjogren (1 968), 
Neisworth (1968), Scandura and Wells (1967), Steinbrink (1970) and 
Weisberg (1970) have indicated that advance organisers can enhance 
student learning, but an equally substantial number of studies 
(such as those by Barnes (1972), Barron (1971), Caponecchi (1973), 
Clawson (1972), Feller (1973), Jerrolds (1967), Livingston (l970), 
Lucas (1972), Schulz (1966), Shmurak (1973), Sowder, Musser, Flora 
and Bright (1973), and Woodward (1966)) have indicated no such 
effect.
5. Summary.
From the review of the studies concerning behavioural objectives 
and inserted questions it would seem that a number of factors 
might determine whether or not behavioural objectives enhance 
relevant learning, and depress, or enhance, incidental learning.
These include student awareness of, and interest in, the stated 
objectives, the clarity difficulty and number of objectives, whether 
they are inserted into texts before or after related instructional 
materials, and the frequency with which such insertions occur.
The discussion of adjunct aids within the wider perspective of 
student learning suggests that if textual material is particularly 
well structured, highly readable and interesting in itself adjunct 
aids may make little difference to student learning, since students 
will tend to master the related contents whether or not adjunct aids 
are provided. Further, since behavioural objectives appear to be 
able to function in much the same way as inserted questions, one may 
well duplicate the function of the other in many situations.
From this review it is clear that a variety of complex 
conditions determine whether or not behavioural objectives enhance
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relevant learning and depress, or enhance, incidental learning, 
and there is little doubt that the two opposing claims reported 
at the beginning of this chapter attempt to over-simplify what 
is in fact a complex situation.
This reinforces the point that the development of two distinct 
schools of thought respectively supporting, and opposing, the use 
of behavioural objectives may have encouraged useful debate, but 
has nevertheless led to an over-simplification of issues. The 
logical way forward would therefore appear to be to treat
behavioural objectives as a tool which educators may, or may not,
wish to use in their own particular situation, and to direct 
research much more towards identifying the advantages and limita­
tions of the tool, and the conditions under which it is likely to 
be most effective. Cronbach’s (1975) approach recommends itself 
in this respect. The modal effect of behavioural objectives on 
student learning may be hypothesised in each situation according 
to how the objectives are used, but factors such as those
discussed in this chapter should be carefully monitored to determine
whether interactions between these and the main treatment explain 
the findings ultimately observed.
- 49 -
References
Allen, D.I. Some Effect of Advance Organizers and Level of 
Retention of Written Social Studies Material. Doctoral Dissertation, 
University of California, I9 6 9.
Anderson, B.W. The Effect of Pre- Versus Post- Organizers upon 
Retention of Economic Concepts at the Collegiate Level. Doctoral 
Dissertation, University of Iowa, 1973*
Arnstine, D.G. The Language and Values of Programmed Instruction,
Part II. The Educational Forum, 28, 337-346, 1964.
Atkin, J.M. Behavioral Objectives in Curriculum Design; A 
Cautionary Note. The Science Teacher, 35, 27-30, 1968.
Ausubel, D.P. The Use of Advance Organizers in the Learning and 
Retention of Meaningful Verbal Material. Journal of Educational 
Psychology, 31, 267-272, I96O.
Ausubel, D.P. The Psychology of Meaningful Verbal Learning. New York: 
Grune and Stratton, I9 6 3.
Ausubel, D.P. Educational Psychology: A Cognitive View. New York: Holt, 
Rinehart and Winston, 1968.
: / 
Ausubel, D.P. and Fitzgerald, D. The Role of Discriminability in 
Meaningful Learning and Retention. Journal of Educational Psychology,
5 2, 266-274, 1961.
Ausubel, D.P. and Fitzgerald, D. Organizer, General-Background and 
Antecedent Learning Variables in Sequential Verbal Learning. Journal 
of Educational Psychology, 33, 243-249, 1962.
Ausubel, D.P. and Youssef, M. The Role of Discriminability in Meaningful
Parallel Learning. Journal of Educational Psychology, 54. 331-336, 1963*
Barnes, B.R. The Effect of the Position of Organizers on the Learning 
of Structured Anthropology Materials in the Sixth Grade. Doctoral 
Dissertation, University of Georgia, 1972.
Barron, R.R. The Effects of Advance Organizers upon the Reception 
Learning and Retention of General Science Content (Final Report). 
Department of Health, Education and Welfare, Project No. IB-O3O 
November 1971* ERIC 061334.
Bishop, D.D. Effectiveness of Prior Exposure to Performance
Objectives as a Technique for Improvement of Student Recall and
Retention. Doctoral Dissertation. Ohio State University, I9 6 9.
Blaney, J.P. and McKie, D. Knowledge of Conference Objectives and 
Effect Upon Learning. Adult Education Journal, 29 98-103, 1969*
Brown, J.L. The Effects of Revealing Instructional Objectives on 
the Learning of Political Concepts and Attitudes in Two Role- 
Playing Games. Doctoral Dissertation. University of California,
Los Angeles, 1970.
- 30 -
Caponecchi, W.P.A. A Comparative Study of an Advance Organizer in 
Mathematics to Determine its Effectiveness on Knowledge Acquisition 
and Retention. Doctoral Dissertation, University of Oklahoma, 1973.
Clawson, EèU. A Comparison of the Effects of Organizers on the 
Learning of Structured Anthropology Materials in the Third Grade. 
Doctoral Dissertation, University of Georgia, 1972.
Conlon, B.A. A Comparison of the Performance of Seventh-Grade 
Students with and without Prior Knowledge of the Objectives of an 
Individualized Science Program. Doctoral Dissertation. Florida 
State University, 1970. ,
Cook, J.M. Learning and Retention by Informing Students of Behavioral 
Objectives and their Place in the Hierarchical Learning Sequence,
USOE Final Report.
ERIC; ED O36869, 1969.
Cronbach, L.Jt Beyond the Two Disciplines of Scientific Psychology. 
American Psychologist, 1975, 30 (2 ), II6-I27.
Dale, E. and Chall, J.S. A Formula for Predicting Readability. 
Educational Research Bulletin, 1948, 27, 11-20 and 37-54.
Dalis, G.T. Effect of Precise Objectives Upon Student Achievement 
in Health Education. The Journal of Experimental Education, 39, 20-23,
1970.
Denbow, C.J. An Experimental Study of the Effect of a Repetition 
Factor bn the Relationship between Readability and Listenability, 
Doctoral Dissertation. Ohio University, 1973»
DeRose, J. Independent Study in High School Chemistry. Journal of 
Chemical Education, 4?, 553-560, 1970.
Doty, C.R. The Effect of Practice and Prior Knowledge of Education 
Objectives on Performance. Doctoral Dissertation, Ohio State 
University, 1968. '
Duchastel, P.O. Incidental and Relevant Learning with Instructional 
Objectives: Tech. Memo 66. Tallahassee: Florida State University,
CAI Center, 1972.
Duchastel, P.C. and Merrill;, P.F. The Effects of Behavioral Objectives 
on Learning: A Review of Empirical Studies. Review of Educational 
Research, 43, 53-70, 1973.
Duchastel, P.C. Functions of Instructional Objectives: Organisation 
and Direction. Paper presented at the Annual Meeting of the American 
Educational Research Association, New York, April, 1977#
Eisner, E.W. Educational Objectives. Help or Hindrance. School
Review, 7 5,251-282, 1 9 6 7.
Engel, R.S. An Experimental Study of the Effect of Stated Behavioral 
Objectives on Achievement in a Unit of Instruction on Negative and 
Rational Base Systems of Numeration. Master's Thesis. University of 
Maryland, College Park, I968.
Etter, D.C.G. Adult Learner Characteristics and Instructional 
Objectives. Doctoral Dissertation. University of California, Los
Angeles, 1969.
Feller, W.A. The Effects of Two Types of Advance Organizers and Two 
Types of Spaced Questions on the Ability of a Selected Group of 
Tenth Grade Biology Students to Recall, Comprehend, and Apply Facts 
from Written Science Material. Doctoral Dissertation, Temple 
University, 1973*
Flesch, R.F. A New Readability Yardstick. Journal of Applied 
Psychology, 1948, 32, 221-233-
Frase, L.T. Effect of Question Location, Pacing, and Mode upon 
Retention of Prpse Material, Journal of Educational Psychology,
59, 244-249, 1968. .
Frase, L.T. Boundary Conditions for Mathemagenic Behaviours.
Review of Educational Research, 40, 337-347, 1970.
FraSe, L.T. Advances in Research and Theory in Instructional Technology. 
In Kerlinger, FiN. (Editor), Review of Research in Education, 5» Itasca, 
Illinois: F. E. Peacock, 1975»
Frase, L.T., Patrick, E.M., and Schumer, H. Effect of Question Position 
and Frequency on Learning from Text under Different Levels of Incentive. 
Journal of Educational Psychology, 61, 52-56, 1970.
Gagne, R.M. Curriculum Research and Promotion of Learning.
Perspectives of Curriculum Education. AERA Monograph Series on 
Curriculum Education: Monograph No. 1. Chicago: Rand McNally, 1967.
Gagne, R.M. Learning Hierarchies. Educational Psychologist, 1968, 6, l-9<
Gagne, R.M. Learning and Instructional Sequence. In Kerlinger, F.N. 
(Editor). Réview of Research in Education, 1. Itasca, Illinois:
F.E. Peacock, 1973, 3-33.
Gagne, R.M,, Mayor, J.R., Garstens, H.L. and Paradise, N.E. Factors in 
Acquiring Knowledge of a Mathematical Task. Psychological Monographs,
1962, 76.
Glaser, R. Objectives and Evaluation: An Individualized System.
Science Education News. American Association for the Advancement 
of Science, 1^3, I9 6 7. -
Grimes, J.E. The Thread of Discourse. Ithaca: Cornell University, 1972.
Groteluescher, A. and Sjogren, D.C. Effects of Differentially 
Structured Introductory Materials and Learning Transfer. American 
Educational Research Journal, 5 (2), 191-2Q2, 1968.
Jerrolds, B.W. The Effects of Advance Organizers in Reading for the 
Retention of Specific Facts. Doctoral Dissertation, University of 
Wisconsin, I9 6 7. ^
Kueter, R.A. Instructional Strategies: The Effect of Personality 
Factors on Recognition Learning Using Statements of Behavioral 
Objectives as Opposed to No Statements of Behavioral Objectives 
prior to Instruction. Doctoral Dissertation. Indiana University, 1970.
Kurtz, E.B. Help Stamp Out Non-Behavioral Objectives. The Science 
Teacher, 32,31-32, 1965
- 52 -
tapp, D. The Use of Behavioral Objectives in Education. Reading 
Information Series: Where Do We Go?
ERIC: ED 060394, 1972.
Lawrence, R.M. The Effects of Three Types of Organizing Devices on 
Academic Achievement. Doctoral Dis)3ertation, University of Maryland, 
1970.
Livingston, s.A. Simulation Games as Advance Organisers in the 
Learning of Social Science Materials: Experiments 1-3 (Report No. 64). 
Baltimore : John Hopkins University, April, 1970. ERIC : ED 039156.
Lucas, S.B. The Effects of Utilising Three Types of Advance Organizers 
for Learning a Biological Concept in the Seventh Grade Science. Doctoral 
Dissertation, Pennsylvania State University, 1972.
McNeil, J.D. Concomitants of Using Behavioral Objectives in the 
Assessment of Teacher Effectiveness. The Journal of Experimental 
Education, 36, 69-74, 1967«
Mager, R.F. Preparing instructional Objectives. Palo Alto, California: 
P.M-on, 1962.
Mager, R.F. Deriving Objectives for the High School Curriculum.
National Society Programmed Instructional Journal, 74 7-14, 1968.
Mager, R.F. and McCann, J. Learner Controlled Instruction. Palo Alto: 
Varian Associates, 1961.
Handler, G. Organisation and Memory. In K.W. Spence and J.T. Spence 
(Eds.), The Psychology of Learning and Motivation: Advances in 
Research and Theory. New York: Academic Press, 1966.
Meyer, B.F.J. The Organization of Pirose and Its Effect on Memory.
New York: American Elsevier Publishing Inc., 1975.
Morse, J.À. and Tillman, M.H. Effects bn Achievement of Possession 
of Behavioral Objectives and Training Concerning their Use. Paper 
.presented at the AERA Annual Convention, Chicago, 1972.
Neisworth, J.T. Influences of an Advanced Organizer on the Verbal 
Learning and Retention of Educable Mentally Retardates, A Comparison 
of Educable Mentally Retardates and Intellectually Normal Performance. 
U.S. Department of Health, Education and Welfare; Project Number 
6-2122, August 1968.
Oakeshott, M. Political Education, in Rationalism in Politics.
London: Methuen, 1962.
Okey, J.R. and Gagne, R.M. Revision of a Science Topic using Evidence 
of Performance on Subordinate Skills. Journal of Research in Science 
Teaching, 1970, 7, 321-325. ,
Olsen, R.C. A Comparative Study of the Effect of Behavioral 
Objectives on Class Performance and Retention in Physical Science. 
Doctoral Dissertation. University of Maryland, College Park, 1971.
Popham, J. Objectives and Instruction. American Educational 
Research Association Monograph on Curriculum Evaluation, Volume 3. 
Chicago: Rand McNally, 1969.
- 53 -
Raths, J. Teaching Without Specific Objectives. Educational 
Leadership, 28, 714-720, 1971
Rothkopf, E.Z. Some Theoretical and Experimental Approaches to 
problems in Instruction. In J.D. Krumbolz (Ed.), Learning and 
the Educational Process, 193-221. Chicago; McNally, 1965.
Rothkopf, E.Z. The Concept of Mathemagnic Activities. Review 
of Educational Researchi 40, 325-336, 1970.
Rothkopf, E.Z. and Kaplan, R. Exploration of the Effect of Density 
and Specificity of Instructional Objectives on Learning from Text. 
Journal of Educational Psychology, 6 3, 295-302, 1972.
Rothkopf, E.Z. and Kaplan, R. Instructional Objectives as Directions 
to Learners: Effect of Passage Length and Amount of Objective- 
Relevant Content. Journal__of_^(^^ 4, 448-456, 1974.
Rubenstein, H. and Aborn, M. Learning, Prediction and Readability. 
Journal of Applied Psychology, 1958, 42, 28-32.
Scandura, J.M. and Wells, H.N. Advance Organizers in Learning 
Abstract Mathematics. American Educational Research Journal, 4,
295-301, 1967.
Schuck, R.F. The Effects of Set Induction Upon Pupil Achievement, 
Retention and Assessment of Effective Teaching in a Unit on Respiration 
in the BSCS Curricula, Educational Leadership, 2, 785-793» 1969.
Schulz, R.W. The Role of Cognitive Organizers in the Facilitation of 
Concept Learning in Elementary School Science. Doctoral Dissertation, 
Purdue University, 1966.
Shmurak, C.B. The Effect of Varying the Cognitive Style of Advance 
Organizers on learning of Expository Science Material by Eighth Graders. 
Doctoral Dissertation, Indiana University, 1974. .
Smith, S.A. The Effects of Two Variables on the Achievement of Slow 
Learners on a Unit in Mathematics. Master's Thesis. University of 
Maryland, College Park, 1967.
Sowder, L.K., Musser, G.L., Flora, B.V. , and Bright, G.W. Advance 
Organisers and Objectives in Teaching Mathematics. ERIC ; ED 075193,
1973.
Stedman, C.H. The Effects of Prior Knowledge of Behavioral 
Objectives on Cognitive Learning Outcomes using Programmed Materials 
in Genetics. Doctoral Dissertation. Indiana University, 1970.
Steinbrink, J.E. The Effects of Advance Organizers for Teaching 
Geography to Disadvantaged Black Elementary Students. Doctoral 
Dissertation, University of Georgia, 1970.
Tiemann, P.W. Student Use of Behaviorally-Stated Objectives to 
Augment Conventional and Programmed Revisions of Televised College 
Economics Lectures. Paper read at the Annual Meeting of the American 
Educational Research Association, Chicago, 1968.
- 54 -
Tyler, R.W. Some Persistent Questions on the Defining of Objectives, 
in Defining Educational Objectives (Ed Lindvall, C.M.). Pittsburgh: 
University Press, 1964.
Underwood, B.J. and Schulz, R.W. Meaningfulness and Verbal Learning. 
Philadelphia: Lippincott, i9 6 0.
Walbesser, H.H. and Eiseriberg, T.A. A Review of Research on Behavioral 
Objectives and Learning Hierarchies.
ERIC : ED 059900, 1972.
Weisberg, J.S. The Use of Visual Advance Organizers for Learning 
Earth Science Concepts. Paper presented at the meeting of the National 
Association for Research in Science Teaching, Minneapolis, March 1970.
Woodward, E.L. A Comparative Study of Teaching Strategies Involving 
Advance Organizers and Post Organizers and Discovery and Non-Discovery 
Techniques where the Instruction is Mediated by Computer. Doctoral 
Dissertation, Florida State University, I9 6 6.
1. Introduction
The experiment described here was carried out in the Open 
University where teaching is at a distance. In this situation 
students are provided with a variety of learning resources to study 
in their own homes. Although such resources include radio and 
television programmes, home experiments, summer school projects 
and tutorials, the prime source of instruction is textual material 
in the form of texts and readers, and it is on this which the study 
focuses. Although texts and readers are related as closely as , 
possible, they do appear as separate components under separate covers, 
and as such are often treated differently. Thus, it is not uncommon 
to find behavioural objectives stated for a text but. not for a reader 
on the grounds that the text is seen as essential learning for all 
students, while the reader is seen as providing enrichment for more 
able students. Under such conditions it is logical to attempt to 
identify conditions under which behavioural objectives are likely to 
enhance essential (relevant) learning, and to determine whether under 
such conditions enrichment (incidental) learning is necessarily 
depressed.
2. Treatment
The experiment was designed around a natural learning situation in 
which students were permitted, and encouraged, to review instructional 
material as they felt necessary. The textual material chosen for the 
purposes of the experiment was taken from Unit 7 of the Opep University 
(1 9 7 6) course "Management in Education", and consisted of a separately 
bound text^ of approximately 5 ,6 0 0 words arid a reader^ of approximately 
1 7 ,5 0 0 words. Although these could be read independently, students 
were specifically advised to begin by studying the first part of the 
text, then the reader, and finally the last part of the text.
Footnotes :
1. The unrevised form of the text, "Behavioural Objectives" by R.F. 
Melton, is reproduced in Appendix 2. It was subsequently revised 
and published as part of the course, but it was the unrevised form 
which was used in the experiment.
2. The unrevised form of the reader, "Behavioural Objectives - A Critical 
Review" by MacDonald-Ross, is reported in Appendix 3 in the form in 
which it was used as part of the experiment. It too was revised for 
publication as a part of the course.
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Figure 5 ! Order of reading recommended to students
Reader
Text
Text
The main independent variable was the provision, or otherwise^ of 
behavieural objectives. When made available to students the objectives 
were provided under a separate cover in the form of a study guide. All 
students were provided with the same text and reader, but with study 
guides^ that differed in that they contained different statements of 
behavioural objectives according to the group concerned.
The statements of behavioural objectives were prepared to cover the 
text and reader separately. Students in group 2 were provided with 
behavioural objectives covering only the text, but were advised that 
the objectives given covered all the instructional material provided, 
that is both the text and reader. Students in group 1 were provided 
with no behavioural objectives, permitting the group to serve as a 
control. Group 4 served as a second control, or as a, second basis for 
comparison, with students being provided with behavioural objectives 
to cover both the text and reader.
Footnote;
3. The different study guides are reproduced in Appendix 4.
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Figure 6: Student groups provided with objectives
Instructional ^\Qroup 
Material Covered
1 2 4
. Text X V X V
Reader X X V
y  Behavioural objectives provided 
X Behavioural objectives not provided
The main dependent variables were two computer marked assignments^, 
one measuring student mastery of the behavioural objectives related 
to the text, and the other measuring mastery of objectives related 
to the reader. All students, regardless of whether or not they had 
received complete statements of objectives, were required to respond 
to both assignments once they had completed their study of the text and 
feeder. The basic aim was to compare stùdent learning in groups 1 and 
2 in order to determine 'to what extènt the provision of behavioural 
objectives was àblè to affect relevant learning of the text and 
incidental learning of the reader. Performance of students in group 
4 was observed to determine whether behavioural objectives provided 
for the text had the sanfe effect on student learning of the text when 
behavioural objectives were also provided for the reader.
Students in group 3 were used for a parallel, and almost identical, 
study in which students were provided with behavioural objectives 
covering only the reader, but were advised that the objectives given 
covered all the instructional material provided, that is both the text 
and reader. In this case, however, the reader was the relevant learning 
for students in the group and the text was the incidental learning. Again 
students were required to respond to both of the computer marked assign­
ments already referred to, and their performance was compared with that 
of students in groups 1 and 4.
Footnote;
4 The computer marked assignments are reproduced in Appendix 5.
(To avoid confusion it should be noted that when the two assignments 
were presented to students they were simply referred to as parts 
1 and 2 of the same assignment).
: : , • V- : ■ - : :
Under artificial Vnon-réviéw' learning conditions it has already 
been seen (chapter 3) that behavioural objectives may well function as 
orienting or reinforcement stimuli according to how they are used. It 
is therefore important to hypothesise how they functioned in the present 
study which was conducted under normal 'review' conditions.
The behavioural objectives provided were in fact grouped together 
under more general statements of aims in the study guide, with a flow 
diagram indicating the hierarchical relationship between the behavioural 
objectives and thé more general aims. Prior to commencing their 
studies Students, provided with statements of objectives, were advised 
to study the flow diagram, and glance at the more detailed objectives, 
in order to place the aims, objectives and related instructional material 
in perspective. It was considered that this would direct them,at a 
general level towards the relevant and away from the incidental.
Students were then advised to read the text and readery referring to 
the behavioural objectives provided as seemed appropriate. On completing 
their first study of the material they were advised to review the 
stated objectives éàrefully, referring back to related instructional 
material wherever they felt they had not achieved a particular objective. 
Although it was possible that the behavioural objectives served as 
reinforcement stimuli during the first reading of related passages, 
during subsequent readings they Were more likely to function as 
orienting stimuli. Since students were free to review material at will, 
and were encouraged to do so, it was considered that the overall effect 
of the statements of aims and objectives, and the related instructions, 
would be to provide students with an orienting, rather than a reinforcement, 
stimulus. The enhancement of incidental learning as recorded by Rothkopf 
and Kaplan (1972, 1974) was therefore seen as most unlikely, and it was 
considered that if any effects were observed they would be the enhancement 
of relevant learning and the depression of incidental learning as recorded 
by Duchastel (1972, 1977)*
3. Instructional Material
The text and reader selècted for the experiment were deliberately 
chosen because of what appeared to be obvious differences between them, 
differences which were in fact confirmed by subsequent analysis 
(chapter 5, table 3, P»72).
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In writing the text careful attention had been given to factors 
that affect readability to ensure that the material was easy to read.
In addition it had been written around a simple hierarchical structure 
of behavioural objectives that had been identified in advance.
Inserted questions related to these objectives had been inserted into 
to the text, thus highlighting the nature of the structure. In 
contrast, the reader article was originally taken from an academic 
journal, and course team members were agreed that it was much more 
difficult to read, and was much less clearly structured^ than the 
text.
Seeing the text as much more readable and much more structured 
than the reader it was considered that these factors would result in 
students mastering the content of the text regardless of whether or 
not behavioural objectives were provided. However, it Was considered 
that this would not be true in the case of the reader, and that 
student learning of the reader would be affected by whether or not 
behavioural objectives were provided. Hypotheses (i) to (iv) (this 
chapter, section 5, p.63) are based on these considerations.
The relationship between the inserted questions included in the 
text and the behavioural objectives written for the text (and provided 
to students in groups 2 and ,4) is worth further clarification. Each 
objective was related to a domain of test items, A sample of items (self 
assessment questions) was then drawn from each domain and inserted at a 
related place within the text to provide students with a means of assessing 
their progress. An equivalent sample of items was then used in the 
subsequent computer marked assignment to independently measure student 
mastery of each objective. Although students were not advised in the 
text of the relationship between the inserted questions and the 
subsequent computer marked assignments, it was considered that the 
use of inserted questions would help students to master the subsequent 
computer marked test items measuring student mastery of the objectives.
As adjunct aids it was argued that the inserted questions performed a 
very similar function to the behavioural objectives provided, and 
reduced the probability of the behavioural objectives having any 
additional effect on student learning.
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4. Variables
The main independent variable was the provision, or otherwise, of 
behavioural objectives, while the main dependent variables were 
the computer marked assignments for the text and reader. However, 
in addition to these, the conditions of a number of other variables 
' were monitored with the help of brief questionnaires^ attached to
the computer marked assignments. These were used to measure student 
perception of the readability, structure and interest of both the 
text and reader, the clarity (or ambiguity) of related behavioural 
objectives, and the proportion of text and reader reported as read 
by students. These variables might best be described as non­
manipulated, independent variables to differentiate between them 
and the manipulated, independent variable (the provision of behavioural 
objectives). ^
The main purpose in measuring the non-manipulated, independent 
variables was to quantify the perceived differences between the text 
and reader. This made it possible for the effect of behavioural 
objectives on student learning to be analysed according to how students 
perceived the instructional material. This permitted the statement 
of hypotheses (v) and (vi) (this chapter, section 5, p.64) based on 
the assumption that behavioural objectives were much more likely to 
affect student learning if students perceived the related instructional 
material to be difficult to.read, poorly structured or uninteresting.
The two questionnaires used to monitor the non-qianipulated, 
independent variables were almost identical, the only difference 
being that one related specifically to the text and the other to the 
reader. An edited version of the former is presented in figure 7 to 
clarify the nature of the measures obtained.
Footnote :
5. The questionnaires referred to are contained in block W, part 1, 
and block X, part 2, of the computer marked assignment which is 
reproduced in Appendix 5 .
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Figuré 7 : Questionnaire Measuring Student Perception of Text and
Related Objectives, and Rrpportiori of Text Read (Edited Version)
Q1 Proportion Read
How much of the content of the text did you read carefully? 
hOO% — -----:— ---- — ----------- -éo%
Scale: 80% 60% 
+2 I +1
40% . 20%
0 —1 -2
Q2 Readability
How readable did you find the text?
Scale:
03 Structure
very easy
+2 I +1
very difficult
0 -1 — 2
To what extent did you feel that the text was structured 
to help you answer the related test items in this assignment?
Scale: very well
+2 I +1
very poorly
-1 -2
Q4 Interest
How interesting did you find the content of the text?
Scale: very interesting — — very dull
+2
1 ° . -1 -2
Q5 Ambiguity
(Do not respond to this question if you were not provided 
with behavioural objectives for the text)
How ambiguous, or explicit, did you find the behavioural 
objectives specified? (In answering try to recall the 
degree to which the behavioural objectives identified the 
CMA test items on the text)
Scale: very ambiguous ——  
+2 +1 0
very explicit
I -1  I -2
Footnote : 
6. The term 'motivation' rather than 'interest' was used for the 
heading on the actual questionnaire»
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A number of points concerning the questionnaires, and the way in 
which they were used, may require further clarification. The first 
point is that the questionnaires were primarily designed to identify 
differences between the text and reader in terms of student perceptions 
of the material and the proportion of material read. This is important 
to note, for it is clear that a slight variation in wording in any 
given question could affect the way in which a student responds, but 
such variation is much less likely to prevent basic differences between 
the text and reader being identified. A study by Langer, Schulz von 
Thun, Meffert and Tausch (1973) provides support for this claim. Langer 
et al used 80 experts to study 27 texts according to I8 factors (dipolar 
perceptions) and noted that the latter were related to four broad 
dimensions which described the simplicity of the text, its structure, the 
stimulation it offered the student,and its conciseness. This suggests 
that several factors within a dimension are likely to identify the same 
basic differences between different types of instructional material. In 
this sense the non-manipulated variables may be seen as factors intended 
to identify dimensional differences between the text and reader.
The second point to note is that although students tend to interpret 
precisely the same question in slightly different ways, similar variations 
in interpretation tend to exist in each equivalent student group chosen 
by random procedures. This means that the average measure of a particular 
perception is likely to be the same in each group unless some external 
factor influences that perception in one of the groups.
The third point is that,although differences between the text and 
reader could have been measured in terms of a much larger number of 
different factors,those monitored were limited for two reasons. First, 
in looking for interactions between specific factors and the main 
treatment using analysis of variance programs and normal computing 
facilities (chapter 5, section 4, p77) it is difficult to monitor 
interactions between a main treatment and more than four independent 
variables. Second, even if a large number of variables could be included 
in such analysis it would not have been particularly desirable in the 
present study. The reason is that the demands on the students were 
already considerable, and that increasing these demands could well have 
led to the response rate, and validity of response, falling. With this 
in mind the number of non-manipulated variables monitored with the help 
of the questionnaires was limited to five. The logic behind monitoring
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those concerned with readability, structure and interest has already 
been explained (chapter 3, section 4, p 42). In addition to this it 
was felt essential to be able to confirm that the behavioural objectives 
used in the case of both the text and reader were explicit. Finally, 
the proportion of instructional material reported as read by students 
was recorded^since it was felt that this might highlight differences 
between student motivation to learn and ultimate learning.
The final point to note is the way in which student perception of 
the structure of the instructional material was measured. Students were 
specifically asked to vdiat extent they felt that the text (or reader) 
was structured to help them answer related test items in the computer 
marked assignment. This specific form of question was used since the 
text, as opposed to the reader, was carefully structured to help students 
master the related objectives and hence the related assignment questions. 
Although students were not all provided with behavioural objectives, all 
were required to respond to the related assignments, and it was felt that 
this specific form of question would best highlight the difference ih 
structure between the text and reader.
5» Hypotheses
The following hypotheses were stated:
(i) that the provision of behavioural objectives for the text
alone (group 2) would not result in relevant learning of 
the text being enhanced, and
(ii) that the provision of behavioural objectives for the
reader alone (group 3) would not result in incidental 
learning of the text being depressed.
In contrast, it was hypothesised;
(iii) that the provision of behavioural objectives for the
reader alone (group 3) would result in relevant learning 
of the reader being enhanced, and
(iv) that the provision of behavioural objectives for the
text alone (group 2) would result in incidental learning 
of the reader being depressed.
To the above were added two further hypotheses, namely:
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(v) that the probability of behavioural objectives enhancing 
relevant learning’would be greater if students perceived 
the relevant instructional material to be either difficult
to read, poorly structured, or uninteresting, and
'
(vi) that the probability of behavioural objectives depressing 
incidental learning would be greater if students perceived 
the incidental learning material to be either difficult
to read, poorly structured, or uninteresting.
6 . Student Sample
Experimentation with students actually taking a course is discouraged 
in the Open University if the treatment may result in some students being 
relatively disadvantaged. The students invited to take part in this 
experiment were therefore those registered in November 1975 to begin a 
course (being offered for the first time) in February 1976^. Students 
were offered^ the opportunity of studying material selected from the 
course, prior to its being presented in 1976, so long as they agreed to 
respond to an assignment and questionnaire on completing their study of 
the material. In return they were promised comments on their completed 
assignments, and it was this, together with the opportunity to preview 
course materials in advance, which provided students with the motivation 
to participate in the experiment during a vacation period.
Students were not advised that they were taking part in an experiment 
but simply that their responses would help to evaluate the instructional 
material. The 640 volunteers who finally took part in the experiment 
were Allocated at random to one of four equivalent groups.
Footnotes:
7. The academic year at the Open University runs from February to October.
8 . See Appendix 1 for relevant correspondence.
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7. Procedures
All students taking part in the experiment were sent copies 
of the text, reader and a study guide at the beginning of December, 
1975. The only way in which the materials differed was that the study 
guides contained different statements of objectives, as already 
described.
Students in groups 2, 3 and 4, who were provided with different 
statements of objectives, were advised in the study guides;
that prior to studying the instructional 
material they should study the flow diagram 
provided in order to place the aims, objectives 
and related instructional material in perspective.
that they should simply glance through the 
detailed statements of behavioural objectives 
prior to studying the related materials, but 
should then refer back to the objectives as 
appropriate during their studies.
that when they had read the instructional 
material they should study the behavioural 
objectives carefully, and if they felt that
they had not achieved any particular objective
they should refer back to the related section 
of the instructional material.
that mastery of each behavioural objective 
specified would be measured by means of related 
test items in the subsequent computer marked 
assignments.
What students in groups 2 and 3 were not told was that their lists 
of objectives were incomplete for the instructional material and that 
mastery of other objectives would also be measured by the computer 
marked assignments.
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Students in group 1, who were not provided with any behavioural 
objectives, were simply advised to ensure that they had mastered the 
instructional materials to the best of their ability before turning 
to the assignment.
The computer marked assignments and questionnaires were sent to
9 ,
students in separate envelopes with instructions that they should 
not be opened until students were prepared to respond to them without 
further reference to the text. Once students had opened the envelopes 
they were asked to first complete the assignments and then the related 
questionnaires measuring student perceptions of the instructional 
material^®.
Students were given until the end of January, 1976 (two months in
all) to submit completed assignments and questionnaires. Detailed 
11feedback was sent to all stude 
all responses had been received.
nts at the beginning of February when
8. In Perspective
Bearing in mind the substantial number of studies (Bishop (19^9)i 
Brown (1970), Cook (1969), DeRose (IO7O), Etter (1969), Smith (1967)1  
Stedman (1970) and Tiemann (1968)) in which behavioural objectives 
have failed to enhance relevant learning, the prime focus of the 
experiment was on the conditions which might determine whether 
behavioural objectives affect relevant and incidental learning.
Footnote:
9 . Details of instructions provided are included in Appendix 6.
10. Prior to responding to the assignments and questionnaires referred 
to, students were asked to respond to four further questionnaires, 
two related to the text and two to the reader. These were designed 
to measure the degree to which the students agreed with claims
made in the text and reader and to measure student attitudes towards 
the content of the text and reader. It is intended that the data 
collected should form the basis of a subsequent study. The 
questionnaires are reproduced in Appendix 11 with brief comments 
on the nature of the data collected.
11. The feedback sent to students is reproduced in Appendix 7«
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The experiment was seen as a natural extension of the studies by 
Duchastel (1972, 1977)i Morse and Tillman (1972), and Rothkopf and 
Kaplan (1972, 197^), all of which were concerned with the effect of 
behavioural objectives on relevant and incidental learning. However, 
the experiment had a number of unusual features. First, it was carried 
out in a natural learning situation under ’normal review' conditions. 
Second, the instructional material used was much more extensive than 
that found in more conventional experiments. Third, the relevant and 
incidental learning materials were separated from one another, being 
kept under separate covers as a text and reader respectively. Fourth, 
student perception of the readability, structure and interest of the 
separate materials was recorded in such a way as to permit a study of 
interactions between student perceptions and the main treatment.
Fifth, behavioural objectives were provided under a separate cover in 
the form of a study guide. Finally, the student sample was much 
larger than that achieved in any of the related studies mentioned above.
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Chapter 3» Analysis of Data Collected 
1. Introduction
This chapter reviews, and analyses, the main data collected from the 
experiment. It begins (section 2) by looking at the elements involved:
the different treatment groups, the instructional material and the 
dependent variables. It is confirmed that the student groups have 
basically the same characteristics. As expected the text and 
reader are seen to differ in a number of ways. Thus the reader is 
not only seen to be less readable, less structured, and less 
interesting than the text, but also more difficult (according to 
student performance on related tests). The reliability of the tests 
(and questionnaires), used as dependent variables in the experiment, 
is determined and found to be acceptable.
A simple overview of data is then provided (section 3) with 
the help of t-tests. It is noted that behavioural objectives provided 
for the reader alone enhance relevant learning of the reader and 
depress incidental learning of the text, but that behavioural 
objectives provided for the text alone affect neither relevant 
learning of the text nor incidental learning of the reader. This is 
seen as an anomaly, for it was originally expected (hypotheses (i) 
to (iv), p63) that the provision of behavioural objectives would be 
able to affect student learning of the reader but not that of the 
text. Subsequent analysis is thus concerned with explaining this.
The initial search for an explanation is based on analysis of 
variance (section 4). This provides a means of reviewing student 
learning according to how students perceive the instructional material 
for if, as originally expected (hypotheses (v) and (vi), p64) 
behavioural objectives affect student learning when instructional 
material is perceived as either difficult to read, poorly 
structured or uninteresting, but not when it is perceived as 
either easy to read, well structured or interesting then this should 
reveal itself in the form of interactions between the group 
treatment and student perceptions. No such interactions were found.
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In designing the experiment it had been expected that 
interactions would be observed. The outcome was therefore 
surprising, and the succeeding sections (sections 5 and 6 ) 
are devoted to searching the data for possible clues as to why 
no such interactions are observed. In the process (section 5 ) 
some evidence is found to suggest that the effect of behavioural 
objectives on student learning may depend to a certain extent 
on student perception of instructional material. Although this 
provides some support for the initial arguments (hypotheses (v) 
and (vi), p64) it in no way explains the initial anomaly.
It is then noted (section 6) that student perceptions of 
the readability, structure and interest of the instructional 
material, the proportion of material read, and the provision of 
behavioural objectives are all intercorrelated. The implications 
involved are discussed, and this leads to an alternative form of 
analysis.
In turning to multiple regressions (section 7 ) the direction 
of analysis is changed from a search for conditions under which 
behavioural objectives may affect student learning to a search 
for a cause and effect relationship between the provision of 
behavioural objectives, their effect oh student perception of 
instructional material and the proportion of material read, and 
subsequent learning related to these effects.
The findings are summarised in the final section (section 8 ).
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2. Characteristics of Student Groups, Instructional Materials, and 
Dependent and Independent Variables
2.1 Student Groups
The students taking part in the experiment were divided into 
four groups by random procedures. The composition of those groups 
is recorded in tables 1 and 2 according to student occupation and 
educational qualification. The probability of the Chi Square value 
for each table is seen to be high, suggesting that the randomisation 
procedures used produced four student groups of very similar composition. 
It may be of interest to note that the occupation of 91% of the students 
was in the field of education.
Table 1: Breakdown of Groups According To Student Occupation
Group Total
Occupation
142 580
60
139Education
Other
640l66 162Total
Probability of OC = O.9 6
Table 2 : Breakdown of Groups According To Educational Qualification
Qualification —
1 2 3 4 Total
Teachers Certificate 112 107 119 107 445
Univ^ Dip. or Deg. 30 28 21 28 107
Other 24 19 22 23 88
Total 166 154 162 158 640
^  = 2 .7 6 with 6 df 
Probability of = O .83
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2.2 Instructional Material
Two parallel experiments were based on the text and reader on 
the assumption that the two differed in a number of ways which might 
lead to different outcomes. Differences between the materials were 
therefore noted (table 3 ) and are explained below.
Table 3 : Comparison of Text and Reader
'~~'-''-..__:In^ ruct ional
" —.^Material
Index
Text Reader
Probability of t values for
differences between text and 
reader
Length in words 5 ,6 0 0 1 7 ,5 0 0 < 0 .0 0 1
Facility
(Number of students)
7 2 .9 8
(640)
46.09 . 
(640)
< 0 .0 0 1
Perceived Readability +0 .2 7
(6 2 9)
-0 .4 7
(6 2 9)
<0.001
Perceived Structure +0.86
(6 2 8)
-0 .3 5
(6 2 8)
<0.001
Perceived Interest +0 .6 0  
(6 3 1)
+0 .1 3
(6 3 1)
<0.001
Proportion Read +1 .3 3
(6 3 2)
+0 .9 9
(6 3 2)
<0.001
Ambiguity of Objectives 
perceived
-0.68
(127)
-0 .2 8
(127)
<0.001
The facility indices recorded in the table are the mean scores 
achieved by students on the tests related to the text and reader.
The readability, structure, interest and ambiguity recorded indicate 
student perception of the materials concerned, and are the average 
of student responses to the questions already reviewed in table 2 .
In the case of ambiguity of objectives the measures are 
based on responses from only those students who were provided with 
objectives for both the text and reader, thus ensuring a rational 
basis for comparison.
It will be noted that not only was the reader longer than the 
text, but also (according to student performance on related tests)
more difficult.
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In addition, students perceived the reader as less readable, less 
structured, and less interesting than the text, and in fact read 
less of the reader. Finally, it should be noted that both sets 
of related objectives were seen as being explicit (rather than 
ambiguous), but those stated for the text were seen as more 
explicit than those stated for the reader.
2 .3 Dependent Variables
Prior to studying any treatment effects the assignments for
12the text and reader were subjected to item analysis to help 
identify weaknesses in the dependent variables. The assignments
13on the text and reader had reliability coefficients of O .6 3 and 
0 .7 9 respectively. In the light of the data obtained modifications 
to the dependent variables were not considered necessary, and the 
assignments and their related scoring parameters were used in their 
original form.
2.4 Independent Variables
The prime purpose of the experiment was to identify factors 
(independent, non manipulated, variables) which determined whether or 
not the provision of behavioural objectives (the independent, manipu­
lated variable) enhanced relevant learning or depressed incidental 
learning. The factors of particular interest were student perception 
of the readability, structure and interest of the instructional 
material, all of which were measured by means of related questionnaires 
(Figure 7, page 6 1 ), The same questionnaires were also used to measure 
student perception of the ambiguity, or otherwise, of related objectives, 
and the proportion of instructional material read.
Footnotes :
12. Item analysis data on the assignments is included in Appendix 8.
13. The Kuder-Richardson Formula 20 was used to measure the reliability of 
the assignments. The difference in reliability observed for the two 
assignments was almost certainly due to the fact that the items in 
the assignment on the reader were more discriminating on average, and 
greater in number, than those in the assignment on the text.
3. Effect of Behavioural Objectives on Student Learning in General
In the following section t-tests are used to provide a simple 
overview of the data collected, and a frame of reference for the more 
detailed analyses to follow. Interest is focused on the effect of 
behavioural objectives on student learning according to the treatment 
involved.
3.1 Relevant Learning
Ihe provision of behavioural objectives for the text alone 
(group 2) and for the text and reader together (group 4) made ho 
difference to student performance on the assignment for the text 
(tables 4,5).
Table 4 : Relevant learning of text 
according to whether objectives were 
provided for text or hot
^<^Wjectives 
S tat istifcSv;,^
None For Text Only
Mean Score 
Students
73-77
166
72.64
154
Probability of t value = 0.5
Table 5 : Relevant learning of text 
according to whether objectives were 
provided for text (and reader) or not
jectives 
Stat istic''^^
None For Text and Reader
Mean Score 
Students
73.77
l66
74.58
158
Probability of t value = 0.6
In contrast, where behavioural objectives were provided for the 
reader alone (group 3) or together, with objectives for the text 
(group 4) relevant learning of the reader was enhanced (tables 6 , ?)•
Table 6; Relevaht learning of reader 
according to whether objectives were 
provided for reader or not
~'^ ""s>^ jectives
Statistib^^^^^
None For Reader Only
Mean Score 
Students
4 4 .8 0
166
48.54
162
Probability of t value = 0.02
Table 7’ Relevant learning of reader 
according to whether objectives were 
provided for reader (and text) or not
^^^^b^ectives 
Stat isti^^\,^
None For Reader and Text
Mean Score 
Students
44.80
166
48.21
158
Probability of t Value = 0.04
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3,2 Incidental Learning
Where behavioural objectives were provided for the text alone 
(group 2) incidental learning of the reader was not affected, but 
where objectives were provided for the reader alone (group 3) 
incidental learning of the text was depressed (tables 8, 9)«
Table 8 : Incidental learning of text 
according to whether or not objectives 
were provided for reader
ject ive; 
Statistifcv^
None
For 
Reader Only
Mean Score 
Students
73.77
166
70.91
162
Probability of t value = 0.05
Table 9 ; Incidental learning of 
reader according to whether or not 
objectives were provided for text
■\^jectives
Statisti^^^
None
For 
Text Only
Mean Score 
Students
44.40
166
43.15
154
Probability of t value = 0.5.
3 ,3  Total Learning
Total learning of the text and reader combined was not affected 
by the partial specification of objectives (for either the text alone 
or the reader alone), but it was enhanced by the provision of objectives 
for both the text and reader (table 10),
Table 10: Total learning on text and reader combined according 
to whether objectives were specified for only the text, the 
reader, or botb
^.^Objectives
^^C^(Group)
Statist
None
(1)
For 
Text Only 
(2)
For 
Reader Only
(3)
For Text 
and Reader 
(4)
Mean Score 118 116 119 123
Students 166 154 162 158
Groups Compared Probability of t value
1 and 2 0.4
1 and 3 0.6
1 and 4 0 .0 8
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3.k Summary and Observations
Since the reader was perceived (this chapter, section 2.2, p.72) to be 
significantly more difficult to read, less structured and less interesting 
than the text, it was expected (hypotheses (i) to (iv), p63) that 
student learning of the reader was more likely to be affected by the 
provision of behavioural objectives than student learning of the text»
The anticipated effects àre indicated in table 11.
Table 11. Anticipated effects on student learning due 
to the provision of behavioural objectives
j ect ives
R e l a t e > ^ ° “P^
Learning
None For Text Only
(2)
For Reader Only 
(3) :
For Both 
Text & Reader
, (4)
Text
Reader ';. . . v:: $&in ;. y..'...'.
The effects observed (table 12) were not completely as 
anticipated. Where behavioural objectives were provided for the 
text alone (group 2) incidental learning of the reader was not 
depressed. However, where behavioural objectives were provided for 
the reader alone (group 3 ) not only was relevant learning of the 
reader enhanced, but incidental learning of the text was depressed.
Table 12. Observed effects on student learning due to 
the provision of behavioural objectives
ject ives 
(Group)
Related
Learning
None
il)
For Text Only
(2 )
For Reader Only
(3)
For Both 
Text & Reader
(4)
Text
Reader
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The data thus provides us with a clear anomaly to be explained, 
for it tends to suggest that behavioural objectives provided for the 
reader alone were able to affect both relevant and incidental learning, 
whereas objectives provided for the text alone were unable to affect 
either. The analyses which follow are aimed at providing some insight 
into this anomaly.
4. Main Effects and Interactions Reviewed by Analysis of Variance
Analysis of variance is used to determine the effect on student 
learning of a number of independent variablesi These include the 
provision of behavioural objectives as the only manipulated, independent 
variable and student perception of the readability, structure and 
interest of instructional material as the non-manipulated, independent 
variables of greatest interest. Interactions between student perceptions 
and the group treatment are looked for with particular interest, for 
if behavioural objectives affect student learning when students 
perceive the instructional material to be either of low readability, 
structure or interest, but not when they perceive it to be either of 
high readability, structure or interest, then this should reveal 
itself in the form of interactions between the student perception 
concerned and the group treatment. The effects on student learning 
of a number of other non-manipulated, independent variables are also 
monitored to provide a basis for comparison. The variables include 
the proportion of instructional material read by students, the number 
of years they had been in the University and their educational
l4
qualifications .
Footnote :
14. Students' educational qualifications were categorised as follows:
High - University Diploma; University Degree
Medium - GCE A' Levels; HNC/HND; Teachers Certificate
Low - No Formal Qualifications; CSE/RSA; GCE O' Levels; ONC/OND
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In order to analyse the data by means of an analysis of variance 
computer program (the Statistical Package for Social Sciences) 
student perceptions of the readability, structure and interest of 
the instructional material, and the proportion of instructional 
material read are re-coded in binary format as simply high or low.
The dividing line between high and low in each instance is made as 
close to the median as possible. A break about the actual median 
is not possible since student perceptions and the proportion of 
material read were only recorded in 5 categories. The actual 
breakdown is given in table 1 3.
Table 13 : Student perception of instructional material,
and proportion of material read, according to new coding.
er ia 1 Text Reader
Var iab High Low High Low
Readability 276 360 298 332
Structure 442 194 336 292
Interest 381 255 280 350
Proportion Read 341 294 265 363
Despite these modifications the computer program available could not 
analyse the effects of more than 5 independent variables simultaneously. 
Since there are 7 independent variables of initial interest the data is 
analysed by 3 separate analyses, each one concerned with the effects of 
4 common independent variables and 1 unique independent variable. In 
this way it is possible to make a reasonable comparison between the 
effects of all 7 variables. Subsequent analysis of variance is then 
restricted to the 5 independent variables which are seen to be the 
most important.
The effects of the independent variables on student learning of 
the text and reader are reviewed in the following subsections (4.1 
and 4.2 ). However, before reviewing the data itself it is useful 
to review the way in which it is presented.
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In determining whether a given factor (independent variable) 
has a significant effect on the dependent variable a classical 
approach to analysis of variance is followed. This entails the 
determination of the variance (the mean squares) in the dependent 
variable that can be attributed to the given factor alone and that 
which can be attributed to all other factors. The two variances 
(mean squares) are compared by means of an F Ratio, and it is the 
probability of this ratio which is recorded in the related tables
(1W 7).
In addition to recording the probability of each effect, the 
direction of the effect is also recorded in terms of deviations from 
the dependent variable* is grand meqn. The effect of group treatment 
on student learning of the reader has already been discussed (this chapter, 
section 3, p. 74), and may be used to illustrate the mode of presentation. 
It was noted that student learning of the reader is dependent on the 
group treatment, and the direction of the effect for groups 1 to 4 
could be recorded as deviations of -I.65, -3*30, +2.09 and +I.76 
from a grand mean of 46.45. However, some of the deviations indicated 
could be attributed to factors other than the group treatment, and it 
is of particular interest to know how much of the deviation is due to 
the group treatment alone. With this in mind the deviations recorded 
in the analysis of variance tables are adjusted to take into account 
the effects due to all the other factors identified, and any given 
deviation may therefore be attributed to the related factor alone.
The adjusted deviations due to the varying effects may be 
compared directly, but this could be misleading since the factors 
giving rise to the effects are not all recorded on the same scale.
A more reliable comparison is made by first standardising the scales 
on which the factors are recorded and then using a standardised 
partial regression coefficient. Beta, to compare the relative effects 
of standardised factors on the dependent variable. It is this 
coefficient which is recorded in the analysis of variance tables.
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One further statistic is required to complete the picture, and 
this is the square of the multiple correlation coefficient (that is 
the multiple R ), since this indicates the proportion of variance 
explained by the joint effect of the factors considered. In this 
respect it is worth noting that as the number of factors increases 
the proportion of variance explained tends to”increase, but at the
same time the magnitude of the standardised partial regression
coefficients tends to decrease.
4.1 Factors Related to Student Learning of the Text
The effects of the independent variables on student learning 
of the text are recorded in table l4. The three analyses record 
very similar effects fof the four variables common to all three 
analyses, and one might therefore make tentative comparisons between
the effects of all seven independent variables. The main point to 
note is that with only two exceptions all the factors considered had 
a significant effect on student learning of the text. The two 
exceptions are those concerned with educational qualifications and 
the number of years students had been in the university, and these 
factors are not considered in subsequent analysis of variance 
concerned with student learning of the text.
Table 14; The strength of the relationship between student learning of the text and 
the independent variables monitored.
I ys is I I I III
Variables Beta
Probability 
of F Ratio Beta
Probability 
of F Ratio Beta
Probability 
of F Ratio
Main Effects
Group 0.10 0.05 0.10 0 .0 6 0.10 0.0()
Readability 0.10 0.01 0.13 0 .0 0 3 0.13 0.002
Structure 0.18 0.001 0.21 0.001 0.20 0.001
Interest 6 .1 8 0.001 0.20 0.001 0.20 0.001
Proportion Read 0 .1 8 0.001 - -
Educational Qualification - : ' - 0.07 0.2 ■ -
Years in University - - - ■ - 0.04 0.99
Interactions
None observed
Multiple d. 19 0. 16 0. 16
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The direction of the effects is recorded in table I5 , and is seen 
to be very much as one might have anticipated» Thus student learning 
of the text is noted to increase as student perception of the readability, 
structure and interest of the text increases, and as the proportion of 
text read increases. The only effect that appears to be somewhat
anomalous is that due to the different group treatments, where one
would have expected relevant learning (group 2) to be enhanced
and incidental learning (group 3) to be depressed in comparison
with the control (group l). In fact the differences observed have
already been reviewed (this chapter, section 3i p»7^) it being noted that the
depression related to incidental learning (group 3) was significant
but not that related to relevant learning (group 2).
Table 15’ Nature of relationship between student learning of text ana 
independent Variables monitored.
' ' ' ——  Statistic 
Variables ' — -- ^
Adjusted Pi-obability 
of F Ratio
Analysis
Used
Deviation Beta
Group 1. No objectives given
2. Objectives for text only 
3« Objectives for reader only 
4. Objectives for text and reader
1 .3 2  
-0 .8 2  
-1 .8 1  
1.25
0.10 0 .0 5 I
Readability 1. High 
2. Low
1 .5 4
-1 .1 9
0.10 0.01 I
Structure 1. High 
2. Low
1 .5 6
-3 .5 6
0 .1 8 0.001 I
Interest 1. High 
2. Low
1.93 
—2.88
0 .1 8 0.001 1
Proportion Read 1, High 
2. Low
2 .2 7
-2 .6 1
0.18 0 .6 0 1 I
Educational Qual” 1. High
2. Medium
3 . Low
1 .6 9
-0 .1 8
-2 .8 1
0 .0 7 0.2 II
Years in University 1. Four Years 
2. Three Years 
3» Two Years 
4. One Year
0.62 
-0.21 
-0 .5 8  
—0 .6 1
0.04 0.99 III
Grand Mean =73.01
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No interactions are observed between student perceptions and the 
group treatment, and one must conclude from this analysis that the effect 
of behavioural objectives on student learning of the text was not 
signif icantly affected by the way in which students perceived either the 
readability, structure or interest of the text (or the proportion of text 
", ■ read)., ' Z , ' . " ' • ,
4,2 Factors Related to Student Learning of the Reader
Factor* affecting student learning of; the reader are reviewed 
with the help of three parallel analyses in the same way as factors 
affecting learning of the text. The relationship between student 
learning of the reader and the independent variables monitored is 
indicated in table 1 6, from which it will be seen that the three 
parallel analyses record very similar effects for the four variables 
common to all three analyses. Differences in student learning due to
Table 16; % e  strength of the relationship between student learning of the reader 
and the independent variables monitored.
I II III
variable Beta
Probability 
of F Ratio
Beta Probability of F Ratio
Beta
Probability 
of F Ratio
Main Effects 
Group 0.10 0 .0 6 0 .1 3 0.01 0 .1 3 0.01
Readability* 0.04 0 .9 9 0.04 0.99 0 .0 3 0.99
■ Structure 0.02 0 .9 9 Ô.00 0.99 0.01 0.99
Interest . 0 .1 6 0.001 0 .2 3 0.001 . 0.22 0.001
Proportion Read* 0.22 0.001 - - . -
Educational Qualification - - 0 .0 6 0.3 -
Years in University - - -, 0 .0 6 0.99
‘Interactions 
Proport ion-Readabi1ity 0 .0 5
Multiple R^ 0.11 0 .0 7 0 .0 7
differences in group treatment, in perceived student interest in the 
instructional material, and to differences in the proportion of that 
material read are all significant^while differences due to educational 
qualification and number of years students have been in the University 
are not significant. In this respect the findings for the reader are 
similar to those obtained for the text. However, in the case of the 
reader it is noted that student learning of the reader does not appear
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to be related to student perception of either the readability or 
structure of thalLmaterial. Both effects are reviewed more carefully 
in the appendices^^ bearing in mind the interaction observed between 
readability and the proportion of reader read.
Table 1?! Nature of relationship between student learning of reader and 
independent variables monitored. .
'— - ---^  Statistic ,
Variables - -- — —
Adjusted Probability 
of F Ratio
Analysis
Used
Deviation Beta
Group 1. No objectives given
2. Objectives for text only 
3* Objectives for reader only 
4. Objectives for text and reader
-1-79
-1.50
1.94
1-37
0.10 0 .0 6 I
Readability^ 1. High 
■ : 2. Low
—0.62 
0.55
0.04 0.99 I
Structure 1. High 
2. Low
0 .3 2
-0.37
0.02 0.99
Interest 1, High 2 .8 2  
-2.23
0.16 0.001 I
Proportion Read^^ 1. High ;
2. Low
4.15
-3.05
0.22 0.001 - I
Educational Qual” 1» High
2. Medium
3. Low
0.45
0.28
-4.19
0 .0 6 0.3 II
Years in University 1. Four Years 
2. Three Years 
. 3» Two Years 
4. One Year
1.29
-0 .7 0
-0.69
-1.11
0 ,0 6 0.99 III
Grand Mean = 46i4$
The direction of the effects (te^e 17) nre to a certain extent #  pne
might have anticipated with student learning enhanced as student interest 
increases and as the proportion of material read increases. In addition, 
relevant learning is enhanced by the provision of objectives for the 
reader alone (group 3) and for both the text and reader together (group 4)
FootnotesÎ
15» See Appendix 9.
l6 Note that an interaction, was observed between the proportion of reader
read and student perception of its readability.
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It has already been noted (this chapter, section 3, p. 74) that the 
difference in student learning between groups 1 and 2 is not significant. 
As with the text the effects due to educational qualification and the 
number of years spent in the University are insignificant, and are not 
considered in further analysis of variance concerned with student 
learning of the reader.
4.3 Summary and Observations
The main point to note from the abève analyses (sections ^.2)
is that no interactions were observed between student perceptions and 
the group treatment, and one must conclude from this analysis that the 
effect of behavioural objectives on student learning of the text, or 
reader, was not affected by the way in which students perceived either 
the readability, structure or interest of the text, or the reader, (or 
the proportion of the text, or reader, read). It follows that hypotheses 
(v) and (vi) (chapter 4, section 5i p&3) are not supported by the 
analysis of variance findings.
5, A Search for Clues t The Effect of Behavioural Objectives on Student 
Learning according to Student Perception of Instructional Material
Since some interactions between student perception of the 
instructional material and the provision of behavioural objectives 
were expected it is logical to scrutinise the data for clues as 
to why none were observed. This is done here by stratifying the 
re-coded data according to how students perceived the instructional 
material (and according to the proportion of material read). T-tests 
are then used to determine the effect of behavioural objectives on 
student learning for the sub-group concerned. However, where 
significant effects are noted these are treated with some caution 
in view of the fact that it has already been noted that there were 
no significant interactions between student perception of tlie 
readability, structure and interest of the instructional material 
and the main treatment.
- 85 -
5.1 Relevant Learning
Behavioural objectives provided for the text alone (group 2) 
had no effect on relevant learning regardless of how students 
perceived the text (table l8).
Table 18 . The effect of behavioural objectives on relevant 
learning of the text according to student perception of the 
text and the proportion of material read
Objectives
Sub-Group
None
For ' 
Text 
Only
Probability of t 
value for difference 
due to objectives
All Students 73.77 72.64 0 .5
Perceived Readability:
High 7 8 .9 0 75 .8 3 0 .1 5
Low 7 0 .9 5 7 0 .1 0 0 .7
Perceived Structure: 
High 7 5 .9 3 7 5 .7 0 0.9
Low 6 9 .5 4 6 3 .2 2 0.14
Perceived Interest : 
High 7 7 .5 1 7 5 .8 1 0 .3
Low 6 8 .7 7 6 7 .6 9 0 .7
Proportion Read: 
High 7 6 .4 5 7 6 .8 7 0 .8
Low 7 0 .8 2 68.21 0 .2
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Similarly, behavioural objectives provided for both the text 
and reader (group 4) had no effect on relevant learning of the text 
regardless of how students perceived the text (table 1 9).
Table 19 • The effect of behavioural objectives on relevant 
learning of the text according to student perception of the 
text and the proportion of text read
Objectives
Sub-Group
None
\
For Text 
and 
Reader
Probability of t 
value for difference 
due to objectives
All Students 73.77 7 4 .5 8 0.6
Perceived Readability: 
High 78.90 78 .03 0 .7
Low 70.95 7 1 .5 4 0.8
Perceived Structure: 
High 75.93 7 6 .8 6 0.6
Low 6 9 .5 4 6 9 .9 4 0 .9
Perceived Interest :
High 77 .51 76 .1 1 0.4
Low 6 8 .7 7 7 1 .4 9 0 .3
Proportion Read:
High . 7 6 .4 5 7 8 .4 4 0 .3
Low 7 0 .8 2 6 9 .9 7 0 .7
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Where objectives were provided for the reader alone (group 3) 
relevant learning was enhanced (table 20). However, this was 
not the case for all sub-groups. Where students perceived the 
reader to have either high readability, high structure or high 
interest relevant learning was unaffected. On the other hand 
relevant learning was enhanced where students perceived the 
reader to have either low readability or low structure. (Relevant 
learning was also enhanced for students who had read a high proportion 
of the reader, but not for those reading only a low proportion.
Table 20^  The effect of behavioural objectives on relevant 
learning of the reader according to student perception of the 
reader and the proportion of material read
Ob jectives
Sub-Group
None
For
Reader
Only
Probability of t 
value for difference 
due to objectives
All Students 44.80 48.54 0.02
Perceived Readability: 
High 46.95 4 9 .4 2 0 .3
Low 42.36 48.70 0.01
Perceived Structure: 
High 46.26 48.82 0.2
Low 42.56 4 9 .8 2 0.02
Perceived Interest :
High 48.69 5 2 .5 5 0.14
Low 41.50 4 5 .7 8 0 .1 9
Proportion Read:
High 4 7 .5 8 5 4 .1 2 0.02
Low 42.24 42.9,5 0.8
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Where behavioural objectives were provided for both the text and 
reader (group 4) the effects on relevant learning of the reader 
were almost identical to those when behavioural objectives were 
provided for the reader alone. Thus relevant learning of the 
reader was enhanced for students as a whole, but not for all 
sub-groups (table 21). Where students perceived the reader to 
have either high readability, high structure, or high interest 
relevant learning was unaffected. On the other hand, relevant 
learning was enhanced where students perceived the reader to have 
either low readability or low structure. (Relevant learning was 
also enhanced for students who had read a high proportion of the 
reader, but not for those reading only a low proportion of the 
reader).
Table 21. The effect of behavioural objectives on relevant 
learning of the reader according to student perception of the 
reader and the proportion of reader read
Ob jectives
Sub-Group
None
For 
Reader 
and Text
Probability of t , 
value for difference 
due to objectives
All Students 44.80 48.21 0.04
Perceived Readability; 
High 46.95 48.19 0.6
Low 42.36 48.7 1 0.01
Perceived Structure: 
High 46.26 48.73 0 .3
Low 4 2 .3 6 48.21 0.01
Perceived Interest:
High 48.69 5 2 .5 2 0.14
Low 4 1 .3 0 4 5 .0 4 0.14
Proportion Read: 
High 4 7 .3 8 5 6 .1 6 0.02
Low 42.24 42.64 0 .9
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5-2 Incidental Learning
Where behavioural objectives were provided for the reader alone 
(group 3) incidental learning of the text was depressed for students 
as a whole, but not for all sub-groups (table 22). Where students 
perceived the text to be either of high readability, high structure 
or high interest incidental learning was not depressed. However, it 
was depressed where students perceived the text to be of either low 
readability or low interest. (Incidental learning was also depressed 
where students only read a low proportion of the text, but not where 
they read a high proportion).
Table 22. The effect of behavioural objectives on incidental 
learning of the text according to student perception of the 
text and the proportion of text read
Objectives
Sub-Group
None
For
Reader
Only
Probability of t 
value for difference 
due to objectives
All Students 73.77 70 .9 1 0 .0 3
Perceived Readability:
High 7 8 .9 0 7 5 .8 8 0.14
Low 7 0 .9 5 6 7 .2 2 0 .0 6
Perceived Structure:
High 75 .93 73 .31 0 .1 3
Low 6 9 .5 4 6 5 .9 4 0 .1 8
Perceived Interest:
High 77 .5 1 7 5 .8 9 0.4
Low 6 8 .7 7 6 5 .0 9 0.10
Proportion Read:
High 7 6 .4 5 7 4 .5 0 0 .3
Low 7 0 .8 2 66.40 0.04
- — - ■ ■ ,r-
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Where objectives were provided for the text alone (group 2) 
incidental learning of the reader was not .depressed either for 
students as a whole or for any sub-group (table 23).
Table 23 . The effect of behavioural objectives on incidental 
learning of the reader according to student perception of the 
reader and the proportion of reader read
Ob j é ct ives '
Sub-Group
None
For
Text
Only
Probability of t 
value for difference 
due to objectives
All Students 44.40 4 3 .1 5 0 .5
Perceived Readability:
High 46.95 4 5 .9 4 0 .7
Low 4 2 .3 6 4 1 .9 4 0 .9
Perceived Structure :
High 46.2 6 45.64 0.8
Low 4 2 .5 6 42.3 6 0 .9
Perceived Interest:
High 4 8 .6 9 4 7 .4 1 0.6
Low 4 1 .5 0 40.97 0.8
Proportion Read:
High 4 7 .5 8 48.44 0.8
IX)W 42.24 40.7 6 0 .5
5 .3  Summary and Observations
Summarising the above findings it is noted that where 
behavioural objectives were provided for the reader alone (or 
for the reader and text together) relevant learning of the reader 
was enhanced if students perceived the reader td* have low readability 
or low structure, but not if they perceived it to have high 
readability or high structure. At the same time, objectives 
provided for the reader alone depressed incidental learning of 
the text if students perceived the text to have low readability 
or low interest, but not if they perceived it to have high 
readability or high interest. Although these effects were not 
sufficiently strong to be detected in the form of interactions by 
means of analysis of variance, they are not put down to chance since 
they are all in the direction expected (hypotheses (v) and (vi), p 64)
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Although the effect of behavioural objectives on student 
learning may be affected by student perception of instructional 
material, the effect is not only weaker than anticipated, but in 
any case it does not explain why in this experiment the provision 
of behavioural objectives for the reader alone was able to affect 
both relevant and incidental learning, whereas behavioural objectives 
provided for the text alone produced no such effects. Some other 
explanation must exist, '^ nd section 6 which follows is concerned with 
searching further for relevant clues.
6. A Search for Clues - Interrelationships between the Independent 
Variables
In any analysis involving so many independent variables one must 
inevitably ask whether these variables are truly independent or 
whether they are in some way related. This question is reviewed in 
this section first with regard to the non-manipulated, independent 
variables (student perceptions of instructional material and proportion 
of material read) and then with regard to the manipulated, independent 
variable (the provision or otherwise of behavioural objectives).
The data analysed is the original raw data as opposed to the recoded 
data.
6.1 Relationships between the Non—Manipulated, Independent Variables
From table 24 it will be seen that student perceptions of the 
text are strongly correlated to one another and to the proportion 
of text read.
Table 24. Pearson Rroduct-Moment Correlation Coefficients 
indicating relationship between student perceptions of the 
text (and proportion of text read)
Readability Structure Interest Proportion Read
Readability 1.00 0.42 0.55 0.34
Structure 0.42 1.00 0.30 0.24
Interest 0.55 0 .3 0 1.00 0.33
Proportion Read 0.34 0.25 0.33 1.00
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Similarly, from table 25 it will be seen that student 
perceptions of the reader are also strongly related to one another 
and, with the exception of perceived structure, are also strongly 
related to the proportion of reader read.
Table 25. Pearson Product-Moment Correlation Coefficients 
indicating relationship between student perceptions of the 
reader (and proportion of reader read)
Readability Structure Interest Proportion Read
Readability 1.00 0 .3 8 0.59 0.18
Structure 0 .3 8 1.00 0.43 0.02
Interest 0.59 0.43 1.00 0.35
Proportion Read 0 .1 8 0.02 0.35 1.00
17
The relationships are reviewed more thoroughly in the appendix
6.2 Relationships between the Manipulated and Non-Manipulated Independent 
Variables
The relationships between the provision of behavioural
objectives and student perceptions of instructional material are
reviewed in terms of correlations (with the help of Kendall’s Tau B) 
18
in the appendix . However, essentially the same relationships can 
be identified with the help of t-tests, and this is done here in the 
interests of simplicity.
Relevant Instructional Material
It is noted that where behavioural objectives were provided for 
the text alone (group 2) students perceived the text as more readable 
and more structured (but not more interesting). IVhere behavioural 
objectives were provided for the reader as well as the text students 
still perceived the text as more readable (tables 2 6, 2?)•
Footnotes ;
I?» See Appendix 9»
iB. See Appendix 10.
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Table 26 : Proportion of text read, and 
student perception of it, according to 
whether behavioural objectives were
provided for text or not
■'"N.^^ectives 
Var lab le‘'\ ^
None
For 
Text Only
Probability 
of t value
Readability 0.10 0 .3 4 0 .0 5
Structure 0 .7 6 1 .0 3 0 .0 0 3
Interest 0 .5 4 0 .6 7 0 .3
IVoportion 1 .3 1 1 .3 2 0 .9
Table 2?’* Proportion of text read, and 
student perception of it, according to 
whether behavioural bbjectives were 
provided for the text (and reader) or not
''v^ ^ectivfe.b
Variabl^\^
Norte For Text and Reader
Probability 
of t value
Readability 0.10 0 .3 7 0.02
Structure 0 .7 6 0 .8 7 0.2
' Interest 0 .5 4 0 .7 2 0.10
Proportion 1 .3 1 1 .3 7 0 .5
Similar effects (tables 28,.29) are noted with the reader, the 
latter being perceived as more readable, more structured and more 
interesting when behavioural objectives were prbvided for the 
reader alone (group 3) but not when provided for the text as well 
as the reader (group 4).
Table 28: Proportion of reader read, and 
student perception of it, according to 
whether behavioural objectives were provided 
for reader or not
Table 2*^: Proportion of reader read, and 
student perception of it, according to 
whether behavioural objectives were 
provided for reader (and text) or not
'^v.^jectivej
None
For IVobability
actives
None For Reader
Probability
Variable\^ Reader Only of t value Variable'“\ ^
and Text of t value
Readability -0 .5 3 -0 .3 2 0 .0 7 Readability -0 .5 3 -0i52 0.9
Structure -0.44 -0 .0 8 0.002 Structure -0.44 -0.42 0.8
Interest 0.04 0 .3 9 0.01 Interest 0.04 0.11 0.6
Proportion 1.02 1 .1 3 0.4 Proportion 1.02 0 . 9 9 0.8
It is worth noting that where objectives were specified in 
limited numbers (e.g. for the reader alone) the effect on student 
perception tended to be greater than when they were:specified 
alongside additional objectives (e.g. for the text as well). This 
is not too surprising if it is linked to Rothkopf and Kaplan's (1974) 
observations; that as the number of objectives specified increases 
their effectiveness in enhancing student learning of any given 
objective decreases.
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Incidental Instructional Material
From tables 30 and 31 it will be seen that the provision of 
behavioural objectives had negligible effect on student perception 
of incidental learning material regardless of whether this was the 
text or reader. The only significant effect to note is that where 
behavioural objectives were specified for the text alone the proportion 
of the reader that was read decreased.
Table 30: Proportion of text read, and 
student perception of it, according to 
whether behavioural objectives were 
provided for the reader or not
Table 31 : Proportion of reader read, and 
student perception of it, according to 
whether behavioural objectives were 
provided for the text or not
‘'■\pbjectives
Variable''''.^
None For Reader Only
Probability 
of t value
jectlveig
Variable'''^ .
None For Text Only
Probability 
of t value
Readability 0.10 0,25 0.2 Readability -0 .5 3 -0 .5 2 0 .9
Structure 0 .7 6 0 .8 0 0.7 Structure -0.44 -0 .4 3 0 .9
Interest 0.54 0.45 0.5 Interest 0.04 0 ,0 0 0 .8
IVoportion 1.31 1.31 0 .9 8 Proportion 1 .0 2 0 .7 8 0 .0 5
6.3 Summary and Observations
Appropriate Forms of Analysis
The main point to emerge is that the independent variables are 
intercorrelated, a fact which gives rise to complications.
First, the intercorrelations make it very difficult to see 
what is actually happening using analysis of variance, even though 
multiple regression data may be obtained to support the more 
conventional analysis of variance statistics. In such situations 
a basic multiple regression approach is likely to be more illuminating 
(see Kerlinger and Pedhazur, 1973), and is adopted here (this chapter, 
section 7, p. 97).
Second, the intercorrelations introduce a confounding factor 
into the analyses concerned with the effect of behavioural objectives 
on student learning according to student perception of instructional 
material, and the findings (this chapter, section 5, p. 84 ) must be
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interpreted with caution. Of course, they still hold for this experiment,
but they should not bé generalised beyond the experiment without
further study.
) ^
Direction of Subsequent Analyses
the main reason for analysing the data by means of analysis of 
variance was to identify conditions under which behavioural objectives 
were most likely to affect student learning. The resulting analysis 
did not provide clear cut evidence concerning this, and in any case 
was unable to explain why student learning (relevant and incidental) 
was affected by the provision of behavioural objectives for the 
reader alone, but not by objectives provided for the text alone.
An alternative approach is called for, and a search for a 
causal relationship tends to suggest itself. The relevant 
evidence so far available is summarised in graphs 1-10. A number of 
anomalies are immediately obvious.
Thus, it may be noted that where behavioural objectives were 
provided for the text alone (group 2) student perception of the 
readability and structure of the text increased, but relevant 
learning was not enhanced. Conversely, although the provision of 
behavioural objectives for the reader alone (group 3) resulted in 
a depressed incidental learning of the text, no similar depressions 
are noted in student perception of the text.
Similar anomalies may be noted in the case of the reader. Thus, 
where behavioural objectives were provided for the reader alone 
(group 3) student perception of the readability, structure and 
interest of the reader increased, and this could have contributed 
to the enhanced relevant learning of the reader. However, although 
the provision of behavioural objectives for both the text and reader 
(group 4) resulted in enhanced learning of the reader, there was no 
increase in student perception of the reader to explain the gain in 
relevant learning.
With the help of multiple regressions it is possible to look at 
these relationships much more clearly, identifying the degree to which 
student learning is affected by each independent variable.
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Graphs 1-10. Review of effects related to the provision of objectives for the text 
and reader.
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7- Relationships between Student Perceptions and Student Learning 
Reviewed by means of Multiple Regressions
In studying the effect of the independent variables on student 
learning, in the following subsections, a hierarchical multiple 
regression approach is used to determine to what extent increasing 
numbers of independent variables explain the variance in student 
learning. This is done by increasing the number of independent 
variables included in the analyses in the following distinct steps.
Step 1 Proportion of material read, and related
interactions with group treatment, included in 
analysis.
Step 2 Student perceptions (of readability, structure and 
interest) of instructional materials, and related 
interactions with group treatment, included in 
analysis alongside variables included in Step 1.
Step 3 Group treatment (excluding the effect of behavioural 
objectives on student perception and proportion of 
material read) included in analysis alongside variables 
already included in Steps 1 and 2.
The hierarchical approach indicates the proportion of variance in 
student learning explained by the effect of the independent variables 
included in Step 1, and determines the significance of the effect. It 
then determines the additional variance explained by considering the 
additional variables included first in Step 2 and then in Step 3» again 
indicating at each step the significance of the further inclusion of 
independent variables. It is thus possible to consider the desirability 
of including the various independent variables in subsequent analyses.
Once it has been determined how many independent variables should 
be included in subsequent analyses, a standard multiple regression 
approach is followed to derive a mathematical relationship between 
student learning and the independent variables considered. The rela­
tionship is expressed in the form:
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where
Y is the predicted student learning (i.e. test score).
A is a constant
X., X ,4.... are the independent variables. These are 
normally metric variables, but nominal 
variables may be included by the creation 
of dummy variables. Thus, whether a student 
belongs to groups 1, 2 or 3 may be represented 
by variables X^, and X^ respectively, each 
variable taking on the value 1 or 0 according 
to whether or not students belong to the 
group concerned. No further variable is 
required to represent group 4, since if 
students belong to group 4 this is indicated
by X , X and X all having the value zero.
' 1 ' -2 -3
X_ X , X. X„ represent interactions between pairs of variables. 
1 2  1 3
B , B •••... are partial regression coefficients which
. . 1 2 ■ • Y ■ .
indicate the extent to which each variable 
(or interaction) contributes on its own to 
the variance in the dependent variable Y.
Substituting the actual values of a student's perception of the 
instructional material (and the proportion of material read) into the 
appropriate variables (X^ , X^ ......) it is possible to predict the
score (Y) he is likely to achieve on the related test. It is also 
possible to see the degree to which his individual perceptions are 
likely to contribute to the predicted score.
Similarly, a mean student score may be predicted for each 
student group simply by substituting the mean values of student 
perceptions (and proportion of material read) for each group. It 
is thus possible to compare the degree to which varying group
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perceptions contributed to the mean predicted scores for each 
group. At the same time the predicted scores may be compared with 
the mean group scores actually achieved, thus providing a quick 
check on the accuracy of the equation for prediction purposes.
One of the advantages of the multiple regression approach over 
that of analysis of variance is that more independent variables 
(200 with the Statistical Package for Social Sciences) may be 
included in the analysis without any re-coding of data. This means 
that valuable information is not lost in any re-coding procedure, 
that interaction effects which are not identified by analysis of 
variance may well be detected, and that much more variance in the 
dependent variable is likely to bè explained in terms of the 
independent variables. These points are all illustrated by the 
data in table 32 which indicates the proportion of variance in 
student learning explained by different forms of multiple regression 
compared with that explained by the original analysis of variance. 
The multiple regression (number 3 in the table) described in the 
following subsections takes into account possible interactions of 
student perceptions (and the proportion of material read) with the 
group treatment, and is based on an analysis of raw data rather than 
re-coded data.
Table 32, Comparative Multiple R values indicating the proportion of variance 
in student learning of the text and reader explained by the same independent 
variables (namely group treatment, student perception of readability,structure 
and interest of instructional material, and proportion of material read) using 
different forms of analysis
Form of Analysis
Form of Data for 
Independent Variables
Interactions
Multiple R^ for 
Student Learning of
Text Reader
Analysis of Variance Recoded (Binary) None 0,19 0,11
Multiple Regression 1 Recoded (Binary) None 0,19 0.11
Multiple Regression 2 Raw Data None 0,20 0.15
Multiple Regression 3 Raw Data Group-Perceptions 
Group-Proportion 0.23
0 .1 8
7 ,1  student Learning of the Text
The equation used to predict student learning of the text is 
as follows :
Y = A 7
)J
..(1)
+ B,.PROPT + B„(G '.PROPr) + B. (G„. PROPT) + B. (G.. PROPT),
1 2 1, 3 2 4 3
+ B^.READT + Bg(G^.READT) + B,^ (Gg^ .READT) + Bg(G^.READT) 1
+ B^. STRUCT + B,JG,.STRUCT) + B,, (G„. STRUCT) + B,„(G„. STRUCT ) > .(2)
9 10 1 11 2 12 3 1
+ B,„.INTT + b ;, (G,.1NTT) +B_(G_.1NTT) + B .(G .INTT) J
13 14 1 15 2 lb 3 ^
+ * V S  i  -'-'(3)
where
- Y is the predicted score for student learning of the text
- READT, STRUCT, INTT, PROPT are independent variables 
respectively representing student perception of the 
readability, structure and interest of the text and 
the proportion of text read.
- G^, Gg, G^ are dummy variables representing groups 1 to 3 
respectively, and taking the value 1 if a student belongs 
to the group Concerned, but otherwise the value zero.
- B^ to B^g are partial regression coefficients.
- A is à constant.
The reference numbers (l to 3 ) used in parentheses alongside the 
equation identify the different types of contribution to the predicted 
score. They also indicate the steps by which variables are introduced 
into the initial hierarchical analysis. They thus represent the following 
contributions;
(1) The effect due to the constant and the proportion of 
text read according to the group concerned.
(2) The effect due to student perceptions of the text 
according to the group concerned.
(3 ) The effect due to each specific group that cannot be 
attributed to either the proportion of text read or 
student perceptions of the text.
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' I  'À hierarchical multiple regression (table 33) indicates that 
23% of the variance in student learning can be explained by all the 
independent variables combined» The proportion of text read (and 
related group interactions) on its own can explain 11% of the 
variarlce. The inclusion of student perceptions (and related group 
interactions) can explain a further 11%, while the group treatment 
(excluding its effect on student perceptions and the proportion of 
text read) explains a further 1%. Each addition of independent 
variables adds significantly to the proportion of variance in student 
learning that can be explained.
Table 33. Proportion of variance in student learning(of
Step Variables Added at Each Step
Additional Variance 
Explained by Each Step
Probability of 
Related F Ratio
Proportion of text read 
according to group concerned
0.11 <0.001
2 Perceptions of text 
according to group concerned
0.11 <0.001
3 Group (excluding interactions 
with perceptions and propor­
tion of text read)
0.01 <0.05
Total variance explained by all independent variables = 0.23
A final equation is obtained, Vith all the independent variables 
included, by means of a standard multiple regression. This produces 
values for the partial regression coefficients B, and the constant A, 
and these are recorded in table 34.
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Table 34, Multiple Regression data indicating degree to which 
independent variables contribute towards student learning of text
'"'^^atistic
Variable^'~s^
B Beta
Change in ^ 
Multiple R
(Constant) (6 6.3 9) ■ ' . ■
PROPT
19
3 .5 0 0.22 0 .0 7 6 0
G^. PROPT -1 .9 4 -0.10 0 .0 0 0 5
Gg. PROPT 0 .3 8 0.02 0 .0 0 1 5
Gy. PROPT —0# 81 -0.04 0 .0 0 0 6
READT 2 .13 0 .1 7 0 .0 4 7 1
g' . READT1 1 .3 7 0 .0 5 0 .0073
Gg. READT -2 .3 7 -0.10 0 .0 0 0 8
G,. READT
3 -0 .5 7
-0.02 0.0004
STRUCT 3 .13^9 0 .1 9 0.0220
G^. 3TOUCT -1 .1 9 -0 .0 5 0 .0003
G„. STRUCT
: ■ 2 .2.65
0.12 0 .0 0 9 2
G,. STRUCT 
3
-3 .4 7 -0 .1 3 0 .0 0 3 1
INTT -0.26 -0.02 0 .0 0 6 8
G^. INTT 2.18 0.11 0 .0 0 1 8
G . INTT 1 .4 9 0 .0 6 0.0010
G^. INTT 3.24 0 .1 5 0 .0 2 7 9
2 .5 0 0 .0 8 0 .0 0 2 8
Gg -5 .5 1 -0 .1 7 0.0010
G3 ; — 0.44 -0.01 0.0210
I . .. Effect 1
* .... Effect 3
Standardised partial regression coefficients (Beta) are included 
in the table since these indicate the values that the partial regression 
coefficients would have if all the independent variables were recorded 
on the same standardised scale. They thus provide an indication of 
the relative strengths of each independent effect (that is the effect 
that can be attributed to the factor identified and no other factor). 
According to this measure the factor contributing most to the predicted 
variance is the proportion of text read.
Footnote:
19. The effect is significant at 0.05 level according to related F Ratio.
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The change in the Multiple R value that can be attributed to 
èach factor alone is also included in the table since this indicates 
the proportion of variance in the dependent variable explained by each 
factor in the final multiple regression equation.
However, the most important variable for the present analysis 
is the partial regression coefficient B which indicates the actual 
extent to Which each factor contributes on its own to the predicted 
score. It is the values of this coefficient which are substituted in 
the equation to predict student scores.
The mean values of student perceptions of the text (and the 
proportion of text read) are indicated f o r  each student group in 
table 35; These values are substituted in the equation to predict 
mean student scores for each group.
T a b l e  35. Average student perceptions of text, and 
average proportion of text read, according to student group
^^"^...^roup 
Var i ab 1
1 2 3 4
Readability 0.10 0 .3 4 0 .2 5 0 .3 7
Structure 0 .7 6 1 .03 0 .8 0 0 .8 7
Interest 0 .5 4 0 .6 7 0 .4 5 0 .7 2
Proport ion Read 1.33 1 .3 2 1 .3 1 1.37
The resultant predicted mean scores for each group are 
indicated in table 36 alongside the mean student scores actually 
realised. The closeness of the two provides some indication of the 
accuracy of the equation as a means of explaining the effects observed. 
However, what is of particular interest is the combined effect on 
student learning due to the proportion of text read (effect l) and 
student perceptions of the text (effect 2). Thus, if differences between 
student learning in the different groups was entirely due to the 
effect of behavioural objectives on student perception of the 
instructional material, and the proportion of material read, then 
it is predicted from the equation that the provision of behavioural 
objectives for the text alone (group 2), or for the text and reader
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Table 36, The contribution of student perception of the text, 
the proportion of text read, and the group treatment to predicted 
student learning of the text
'\,,^^E^ect ■/■'."■I ■'2 3 Predicted Actual
Group Constant Proportion Read Perceptions Group Mean Score Mean Score
■' 1 66.39 +2 .0 8 (=68.47) +2 .8 7 (=7 1.3 4 ) +2 .5 0  (=73.84) 73.84 7 3 .7 7
' 66.39 +5.12 (=7 1.51) +6 .6 9 (=7 8.2 0) -5 .5 1 (=7 2.6 9 ) 7 2 .6 9 72.64
3 66.39 +3 .5 3 (=6 9.9 2) +1 .4 5 (=7 1.3 7 ) -0.44 (=7 0.9 3 ) 7 0 .9 3 7 0 .91
4 66.39 +4 .8 0  (=71.19) +3 .3 2  (=7 4.5 1) 7 4 .51 7 4 .5 8
Change in 
Multiple R
0 .0 8 O'13 0.02
Multiple 0 .2 3
and reader together (group 4), would result in enhanced learning of 
the text (student mean scores of 78.20 and 74.51 respectively). At
the same time it is predicted that the provision of behavioural
objectives for the reader alone (group 3) would not depress incidental 
learning of the text compared with the control group (student mean
scores of 71.37 compared with 71.34).
It follows that the actual differences in student learning 
recorded for the different groups is dependent on other factors 
(effect 3 ) in addition to those due to the effect of behavioural 
objectives on student perception of the text, and the proportion of 
text read.
7.2 Student Learning of the Reader
The effect of behavioural objectives on student learning of the 
reader may be studied in a very similar manner with the help of the 
following multiple regression equation:
Y = A 1
+ B^.PROPR + Bg(G^.PROPR) + B^(G^.PROPR) + B^(G^. PROPR) J ...(l)
+ B^.READR + B^(G^.READR) + B^XGg.READR) + Bq(G^.READR) 1
+ B^.STRUCR + B^q (G^.STRUCR) + B^ifGg.STRUCR) + B^2(^3'^™^B)\ . .. (2)
+ B ^ ^ . I N T R  + B^^(G^.INTR) + ^^^(Gg.INTR) + B^^(G^ .INTR) J
j ...(3)
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where  ^ V
—  Y IS the predicted score for student learning of the 
reader.
- READR, STRÜCR, INTR, PROPR are independent variables 
respectively representing student perception of the 
readability, structure and interest of the reader, 
and the proportion of reader read.
- Gi, Gg, 63 are dummy variables representing groups 1 to 3 
respectively, and taking the value 1 if a student belongs 
to the group concerned, but otherwise the value zero.
- to BTg are partial regression coefficients.
- A is a constant.
 ' ' ■ ■ . , :
reference numbers (l to 3 ) used in parentheses alongside the 
equation identify the different types of contribution to the predicted 
score. They also indicate the steps by which variables were introduced 
into the initial hierarchical analysis. They thus represent the 
following contributions:
(1) The effect due to the constant and the proportion
of reader read according to the group concerned.
(2 ) The effect due to student perceptions of the reader
according to the group concerned.
(3 ) The effect due to each specific group that cannot be
attributed to either the proportion of reader read or 
student perceptions of the reader.
A hierarchical multiple regression (table 3 7 ) indicates that 
18% of the variance in student learning can be explained by all the 
independent variables combined. The proportion of reader read (and 
related group interactions) on its own can explain 13% of the variance, 
while the inclusion of student perceptions (and related group interactions) 
can explain a further 5%» Excluding the effect of behavioural objectives 
on student perceptions of the reader, and the proportion of reader read, 
the group treatment does not explain any further variance. The effect 
due to the proportion of reader read, and the additional effect of student 
perceptions, are both significant, but not that due to the group 
treatment (excluding interactions with perceptions and the proportion 
of reader read).
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Table 37 . Proportion of variance in student learning(of
step Variables Added
Additional Variance 
Explained by Each Step
Probability of 
Related F Ratio
1 Proportion of reader read 
according to group concerned
0.13 <0.001
2 Perceptions of reader 
according to group concerned
0.05 < 0. 001
3 Group (excluding interactions 
with perceptions and proportion 
of reader read)
0,00 >0.05 (N.S.)
Total variance explained by all independent variables = 0. l8
A final equation is obtained, with all the independent variables 
included, by means of a standard multiple regression. This produces 
the values (table 38) for the constant A, and partial regression 
coefficients B, and it is these values which are substituted in the 
multiple regression equation to predict student scores according to 
student perceptions of the reader and the proportion of reader read.
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T a b l e  3 8 ,  Multiple Regression data indicating the degree to 
which independent variables contribute towards student learning 
of the reader
^'vs^atistic
Variable'v.^ B Beta
Change in 
Multiple R
(Constant) (40.02)
PROPR 5.392° 0 .3 5 0 .0 9 1 7
G^. PROPR -3.03 -0 .1 3 0 .0 0 2 6
G„. PROPR 
2 -1.57
—0 .0 6 0 .0 0 2 9
G.. PROPR
3
-0 .1 0 -0 .0 0 0 .0 0 0 1
READR -2.872° —0 .1 8 0.0000
G^. READR 3 .5 3 0 .1 3 0 .0 0 9 6
Gg. READR 0 .7 5 0.02 0.0011
G^. READR 0 .8 0 0 .0 3 0.0002
STRUCR -1 .7 1 —0.10 0.0022
G^. STRUCR .3 .1 5 0.11 0.0021
G„. STRUCR 
2
4.22 0 .1 3 0 .0073
G^. STRUCR 0.00 0.00 0.0000
INTR 2.85^° 0. 22 0 .0 2 1 7
G,. INTR 
1
-0.20 -0.01 0.0000
Gg. INTR -0 .9 8 -0.04 0.0004
G . INTR 
3
1 .0 6 0.04 0 .0 2 5 4
GZ 2 .9 2 0 .0 8 0 .0033
G. 0 .5 6 0.01 0 .0 1 0 6
S
0 .7 6 0.02 0.0000
• Effect 1
k. .... Effect 2 
/
.... Effect 3
The mean student score for each group is then predicted from the 
mean values of student perceptions of the reader (and the proportion 
of reader read), by substituting these values (table 39) in the equation.
Footnote ;
20. Effect is significant at 0.05 level according to related F Ratio.
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Table 39 . Average student perception of the reader, 
and the average proportion of reader read, according 
to student group
"^''•'-^ .^ Group 
Var iab
1 2 3 4
Readability -0.53 -0 .5 2 -0.32 -0 .5 2
Structure -0.44 -0.43 -O.OS -0.42
Interest 0.04 0,00 0.39 O.ll
fVoportion Read 1.02 0.78 1.13 0.99
The resultant predicted mean scores for each group are 
indicated in table 40 alongside the mean scores actually realised. 
1^0 closeness of the two provides some indication of the accuracy 
of the equation as a means of explaining the effects observed.
Table W  i The contribution of student perception of the 
reader, the proportion of reader read, and the group treatment
“■^v^ffect ' -  1 - . . 2 3 Rredicted Actua1
Group^^^s.^ Constant Aroportion Read Perceptions
Group Mean Score Mean Scon?
■ 1 40.02 ♦2.41 (-42.43) -0 ,8 9 (-41.54) +2.92 (-44.46)
44.46 , 4 4 .8 0
2 40.02 +2.98 (-43.00) +0.03 (-4 3.0 3) +0 .5 6  (-4 3.5 9) 4 3 .5 9
4 3 .1 5
3 40.02 +5 .9 8 (=46.00) +2 .3 2  (=48.32) +0 .7 6  (=4 9.0 8 )
4 9 .0 8 48.54
4 40.02 (=4 5 .3 6) +2 .5 2  (=4 7.8 8) 4 7 .8 8
48.21
Change in „ 
Multiple R
0.10 0 .0 7 0.01
Multiple R^ 0 .1 8
Once again what is of particular interest is the combined contribution 
to student learning due to the effect of the proportion of reader read 
(effect l) and student perceptions of the reader (effect 2). Thus, if 
differences between student learning in the groups was entirely due to 
thé effect of behavioural objectives on student perception of the 
instructional material, and the proportion of material read, then it is 
predicted from the equation that the provision of behavioural objectives 
for the reader alone (group 3)» or for the text as well as the reader 
(group 4), would result in enhanced relevant learning of the reader 
(predicted scores 48.32 and 4y.88), and would not result in depressed 
incidental learning of the reader when behavioural objectives are
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provided for the text alone (predicted score of 43.03 for group 2 
compared with 41.54 for control, group l).
It has already been noted that the group effect (determined 
after the effect of behavioural objectives on student perceptions
of the reader, and the liroportion of reader read, has been taken into
account) does not contribute significantly to student learning in this 
case, and the final scores predicted still indicate the same enhancement 
of student learning in groups 3 and 4.
7.3 Summary and Observations
Where behavioural objectives were provided for the reader alone 
(group 3), or for the text and reader together (group 4), they 
produced a combined effect on student perception of the readability, 
structure and interest of the reader, and on the proportion of reader 
read, which in the absence of confounding effects would have enhanced 
relevant learning of the reader. However, where behavioural objectives 
were provided for the text alone (group 2), the combined effect on 
student perception of the reader, and the proportion of reader read, 
was not seen to contribute towards any depression of incidental 
learning of the reader. This relates very closely to the effects 
actually observed in thé case of student learning of the reader, and 
wouid appear to offer a logical explanation of how student learning 
was affected by the provision of behavioural objectives.
The situation in the case of student learning of the text is far 
less clear. Thus, where behavioural objectives were provided for the 
text alone (group 2), or for the text and reader together (group 4), 
they produced a combined effect on student perception of the readability, 
structure and interest of the text, and on the proportion of text 
read, which in the absence of confounding effects would have 
enhanced relevant learning of the text. However, where behavioural 
objectives were provided for the reader alone (group 3) the combined 
effect on student perception of the text, and the proportion of 
text read, was not seen to contribute towards any depression of 
incidental learning of the text. The fact that relevant learning 
of the text was not enhanced by the provision of behavioural objectives 
(groups 2 and 4), while incidental learning (group 3) was depressed, 
leaves us with an anomaly still to be explained, and suggests that 
factors other than those hypothesised must be involved.
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Early checks (this chapter, sect-ioii 2.1, p. 71 ) on the random nature 
of the student groups suggest that the anomaly is unlikely to be explained 
in terms of differences between the groups. However, as a precautionary 
measure the effect of differing educational qualifications is briefly 
reviewed. Such qualifications were recorded on a simple hierarchical 
scale (ranging from 1 to 3), and were very similar for each group.
Thus the mean educational qualifications for groups 1, 2, 3 and 4 were 
2.14, 2.14, 2.09 and 2.11 respectively. When these qualifications 
(and related group interactions) were included as independent variables 
in the multiple regression analysis the additional variance explained 
was almost negligible (table 4l), and suggests that an explanation of 
the anomaly lies elsewhere.
Table 4l. Proportion of variance in student learning of the 
text and reader explained by different multiple regressions
Regression Independent Variables 
in Equation
Interactions 
in Equation
Multiple R^ Values 
for Student Learning of
Text Reader
3 Readability 
Structure 
Interest 
Proportion Read
Group-Readability 
Group-Structure 
Group-Interest 
Group-Proportion
0.23 0.18
4 Same as above 
plus
Educational
Qualifications j
Same as .above 
plus
Group-Educational
Qualifications
0.23 0.19
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8. Overall Summary of Findings
At this point it is useful to summarise the main findings from 
the experiment.
8.1 Behavioural objectives provided for the reader alone enhanced 
relevant learning of the reader and depressed incidental learning of 
the text, but behavioural objectives provided for the text alone 
had no effect on either relevant learning of the text or incidental 
learning of the reader. No satisfactory explanation of the anomaly 
was found in subsequent analyses. It was noted with interest that 
where behavioural objectives were provided not only for the reader, 
but also the text, there was no depression in student learning of 
the text.
8.2 Somewhat limited evidence was found (this chapter, section 5» p-84 ) to
indicate that the condition of student perception of instructional material 
could determine whether behavioural objectives affected student
learning or not. Thus it was noted that where behavioural objectives 
were provided for the reader alone (or for the reader and text 
together) relevant learning of the reader was enhanced if students 
perceived the reader to have low readability or low structure, but not if 
they perceived it to have high readability or high structure. At 
the same time, objectives provided for the reader alone depressed 
incidental learning of the text if students percéived the text to 
have low readability or low interest, but not if they perceived it 
to have high readability or high interest. These effects were 
observed with the help of t-tests, and were all in the direction 
expected (hypotheses (v) and 7vi), p6% ). However, they are 
reported with particular caution: first because they were not strong 
enough to reveal themselves in the form of interactions when student 
learning was reviewed by means of analysis of variance, and second 
because subsequent analysis indicated intercorrelations between the 
different student perceptions, the proportion of materiel read, and 
the provision or otherwise of behavioural objectives. The findings 
of course hold for this particular experiment, but the confounding 
of variables suggests that considerable caution should be taken in 
interpreting them,
8.3 Where behavioural objectives were provided for the text alone 
students perceived the text as more readable and more structured.
Where behavioural objectives were provided for the reader as well as
the text students still perceived the text to be more readable.
Similarly, where behavioural objectives were provided for the reader 
alone the reader was perceived as more structured and more interesting. 
In contrast, the provision of behavioural objectives for either the 
text, or the reader, alone had no effect on student perception of 
incidental materials.
8.4 Analysis by means of multiple regressions indicated that
behavioural objectives (provided for either the text or reader 
alone, or for both together) produced a combined effect on student 
perception of (the readability, structure and interest of) the 
Ihfe'thlictiotial material and the proportion of material read which 
on its own would have resulted in enhanced learning of relevant 
material without any depression of incidental learning. However, 
since the actual effect of providing behavioural objectives was to 
enhance relevant learning and depress incidental learning in some 
instances, but not in others, it was concluded that factors other 
than those hypothesised must be involved. It is suggested the 
behavioural objectives could well interact with other independent 
variables to produce such anomalous effects, and it is such other 
variables which are the subject of discussion in chapter 5«
8-5 Finally, it is worth noting that during the course of the experiment
21
additional data was collected on student attitudes with subsequent 
related studies in mind. In addition, although the statistics presented
in this thesis are considered sufficient to support the findings
22
reported above, further supporting statistics were obtained, and are 
available in the form of computer print-outs.
Footnotes :
21. Questionnaires were in fact used to determine the degree to which students
agreed with opposing claims made in arguing the case for, and against, the
use of behavioural objectives, and to measure student attitudes towards 
their usage. It is intended to use the data as the basis for subsequent 
related studies concerned with the effect of student attitudes (rather 
than perceptions) on student learning. There is a provisional review
of the data, and the way in which it was collected, in Appendix 11.
22. In order to establish the fullest possible confidence in the findings 
reported, data was often analysed in several different ways. Thus analysis 
of covariance, with educational qualifications treated as a covariate, was 
used to determine whether the findings reported with the help of analysis 
of variance could have been affected by differences in educational 
qualifications between the groups. The findings obtained from the two 
forms of analysis were essentially the same. Similarly, different forms
of dummy variables were used in multiple regression equations without 
affecting the findings. Other factors such as confidence limits and 
residual effects were carefully scrutinised (the latter to confirm the 
linear nature of the hypothesised regressions), and the additional data is 
available in the form of several hundred pages of computer printout.
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Chapter 6. Discussion ; Direction of Future Studies
1. Introduction
Although the analysis described (chapter 5) failed to explain 
why behavioural objectives affected student learning under some 
conditions, but not under others, the multiple regression approach 
did provide insights into how the provision of behavioural objectives may 
have affected student perception of the readability, structure and 
interest of instructional material, and how this in turn may have affected 
student learning. Other perceptions may have been similarly 
affected, and it is quite possible that some perceptions are much 
more critical than others in determining whether behavioural objectives 
affect student learning. This chapter discusses what these other 
perceptions might be, and considers ways in which the role of such 
perceptions may be studied in future experiments concerned with the 
effect of behavioural objectives on student learning.
Some initial insights are obtained from a folldw-up 
study (section 2 ) and a related search of the literature (section 3 )^ 
the latter providing a theoretical basis for related studies in the 
future (section 4).
2. Follow Up Study
2.1 Interviews
In order to gain some initial insight into other perceptions 
which may have been affected by the provision of objectives, twelve 
students (three from each treatment group) were selected on a 
random basis, and were approached by telephone for informal discussions.
In all but one instance students indicated that they had had 
ample time to study the materials, and that under the greater 
pressures of normal course conditions they might have been more 
strongly influenced by the provision of behavioural objectives in 
determining which components deserved greatest attention. There 
would thus appear to be some justification for recommending that 
future studies should be conducted (as was originally planned) under
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the pressures normally met during actual course presentation.
Although the students were generally agreed that the provision 
of behavioural objectives might have affected their perception of the 
readability, structure and interest of the instructional material 
this did not appear to have been a critical factor in determining 
their approach to studying the material. Five of the students 
indicated that they had seen either the text, or the reader, as the 
more important component in the Unit of study provided, and they felt 
that this was much more critical in determining the degree to which 
they paid attention to the related materials. In this respect it is 
worth noting that, as a result of a number of studies, Meyer (1975) 
concluded that where concepts were given importance, or prominence, in 
instructional material the concepts were better remembered.
It would seem that student perception of the importance of the 
instructional material might well have been affected by the provision 
of behavioural objectives, and as such this might have been a critical 
factor in determining whether behavioural objectives affected student 
learning.
2.2 Questionnaire
With the above arguments in mind it was considered that further 
insights might be gained by sending a simple questionnaire to all 
students who had participated in the experiment, even though twelve 
months had elapsed since then, and the students had had the opportunity 
to study the material again as a part of the actual course. A 
questionnaire (figure 8) was therefore sent to the original 640 students 
to determine whether they had seen one component (the text or reader) 
as more important than the other, and whether this was related to the 
provision, or otherwise, of related behavioural objectives.
Figure 8. Extract from questionnaire used in follow-up study
QU. At the time of studying the text and reader as a part of 
the experiment you may have felt that one component (the 
text or reader) was more important than the other and as 
such deserved greater attention when you studied the 
related material. Which component, if any, did you see 
as the more important? Answer by placing a tick in one 
of the following boxes.
+1 0 -1
The Text Both equally important
The Reader
— 11.6 —
By coding the responses +1 or -1 according to whether students 
perceived the text or reader as more important, and as zero if they 
perceived both as equally important, it was possible to identify 
group perception of the relative importance of the components on 
a related scale ranging from +1 to -1.
2.3 Effect of Behavioural Objectives on Student Perception of Importance 
of Instructional Material and Related Student Learning
494 of the 640 students approached responded, providing a 77*2% 
response rate. The data collected was added to that obtained from 
the original experiment, and was then analysed with respect to the 
494 responding students. It should be noted that in responding a 
number of students indicated that they had found it difficult to 
accurately recall their perception of the material because of the 
time that had elapsed since studying it. This suggests that the data 
may be inappropriate for any detailed analysis of the type undertaken 
in chapter 5. Nevertheless, a provisional scrutiny of the data is of 
interest, and is presented here for the further insights it provides.
It is limited to a review of the effect of behavioural objectives first 
on student perception of the importance of the instructional material 
and then on relevant and incidental learning. Possible relationships 
between perception and related learning are then noted.
Effect of Behavioural Objectives on Student Perception of the 
Importance of Related Instructional Material
The first point to emerge (table 42) is that, regardless of 
the group to which they belonged, students perceived the text to 
be more important than the reader. The second point is that the 
perception of importance fluctuated from group to group, but in all 
instances was in the direction one might have anticipated. Thus the 
greatest importance was perceived in the text when behavioural 
objectives were provided for the text alone (group 2), while the 
least importance was perceived in the text when behavioural objectives 
were provided for the reader alone (group 3)*
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Table 42: Student perception of the relative importance 
of the text and reader recorded on a scale ranging from +1 (indicating 
complete agreement that text is most important) to -1 (indicating 
complete agreement that reader is most important).
(Group)
Objectives
(1)
None
(2) 
For Text 
Only
(3)
For Reader 
Only
(4)
For Both 
Text & Reader
Importance 0.33 0.42 0 .1 6 0. 22
Groups Compared
Probability of t value for 
difference
2 and 1 0.3
3 and 1 0.05
4 and 1 0.2
The third point of interest is that where behavioural objectives 
were provided for the text alone (group 2) the increase in the perceived 
importance of the text was not significant. In contrast, where 
behavioural objectives were provided for the reader alone (group 3) 
the decrease in the perceived importance of the text, and hence the 
increase in perceived importance of the reader, was significant.
One might interpret this as indicating that the provision of 
behavioural objectives for the text alone did not make a significant 
difference to student perception of its importance, since students 
already saw the text as the more important component. On the other hand, 
the provision of behavioural objectives for the reader alone did make a 
significant difference to student perception of its importance, since the 
natural tendency was for students to perceive the reader as less important 
than the text.
Effect of Behavioural Objectives on Student Learning
The effect of behavioural objectives on student learning in the 
follow-up study:is reviewed in this sub-section and compared with the 
effects observed in the original study. Although the effects are 
similar it should be noted that they are not identical.
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Relevant Learning
The provision of behavioural objectives for the text alone 
(group 2) and for the text and reader together (group 4) made no 
difference to student performance on the assignment for the text 
(tables 43 \ 44 ).
Table 43 : Relevant learning of text 
according to whether objectives were 
provided for text or not
jectives 
S tat is t ic‘"'^ v^
None
For 
Text Only
Mean Score 
Students
74 .93
129
7 2 .0 1
122
Probability of t value = 0.11
Table 44 : Relevant learning of text 
according to whether objectives were 
provided for text (and reader) or not
'^'"'•'.Objectives 
Statist!^— ^
None
For Text 
and Reader
Mean Score 
Students
7 4 .9 3
129
7 3 .8 6
124
Probability of t value =0.5
In contrast, where behavioural objectives were provided for the 
reader alone (group 3) relevant learning of the reader was 
enhanced (table 45), but not where behavioural objectives were 
provided for the text as well as the reader (table 46),
Table 4 5 : Relevant learning of reader 
according to whether objectives were 
provided for reader or not
^'"-'QWect ives 
Statist! c^^^
None For Reader Only
Mean Score 
Students
46.1 6
129
50 .31
119
Probability of t value = 0.04
Table (t6 ; Relevant learning of reader 
according to whether objectives were 
provided for reader (and text) or not
^^^^^ectives 
S t a t i s tic'"''v^
None For Reader and Text
Mean Score 
Students
46.1 6
129
48.90
124
Probability of t value = 0 .2
The effects observed in the follow-up study were therefore 
the same as in the original experiment except that relevant 
learning of the reader was not enhanced by the provision of objectives 
for both the text and reader together (table 46).
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Incidental Learning
Where behavioural objectives were provided for the text alone 
(group 2) incidental learning of the reader was not depressed. However, in 
contrast where behavioural objectives were provided for the reader 
alone (group 3 ) incidental learning of the text was depressed 
(tables 4 7 , 48 ). 40ie effects observed were therefore the same as in the 
original experiment.
Table 48; Incidental learning of 
reader according to whether or not 
objectives were provided for text
Table 47* Incidental learning of text 
according to whether or not objectives 
were provided for reader
Objectives
Statistic^'^s^
None
For 
Reader Only
Mean Score 
Students
74 .93
129
71.24
119
Probability of t value = 0.03
jectives 
Stat is t ic''"\.^
None
For 
Text Only
Mean Score 
Students
46.14
129
4 2 .3 6
122
Probability of t value = 0.11
Provisional Observations
Behavioural objectives provided for the text alone (group 2) 
produced no significant effect on student perception of the relative 
importance of text and reader, and it is therefore of interest to note 
that nor did they have any effect on either relevant learning of the text 
or incidental learning of the reader.
In contrast, where behavioural objectives were provided for the 
reader alone (group 3 ) student perception of the relative importance of 
the text was depressed, while perception of the importance of the reader 
was increased. At the same time incidental learning of the text was 
depressed, while relevant learning of the reader was enhanced.
Initial observations thus indicate a possible link between the 
effect of behavioural objectives on student perception of the relative 
importance of the text and reader and the effect of the objectives on 
relevant and incidental learning. It would seem_Jbhat_providing_s±udents
with behavioural objectives for the text alone (group 2) did not result
in enhanced relevant learning of the text or depressed incidental
learning of the reader, since students already perceived the text as the most
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important component. However, providing students with behavioural 
objectives for the reader alone (group 3 ) did result in enhanced 
relevant learning of the reader and depressed incidental learning of 
the text}since the provision of objectives resulted in students 
perceiving the reader as relatively more important than would have 
otherwise been the case. Hiis of course is only inferred from the 
data, and proof would depend on significant findings using a multiple 
regression approach.
The data Was further analysed with the help of multiple regressions 
following a hierarchical approach to determine whether there was any 
further evidence to suggest that student perception of the importance of 
instructional material had played a critical role in determining whether or
not behavioural objectivés affected student learning. This was done by
feeding the independent variables into the analysis in the following 
distinct steps:
Step 1. Proportion of instructional material read, and 
related interactions with the group treatment, 
included in analysis.
Step 2. Student perception of the importance of instructional
material, and related interactions with the group
treatment, included in analysis alongside variables 
from step 1.
Step 3» Student perception of the readability, structure and 
interest of the instructional material, and related 
interactions with the group treatment, included in the 
analysis alongside variables from steps 1 and 2.
Step 4. Group treatment (excluding the effect of interactions 
' with student perceptions and the proportion of material 
read) included in analysis alongside variables from 
steps 1, 2 and 3«
It was argued that if student perception of the importance of 
instructional material was a critical independent variable that it would 
explain a significant proportion of additional variance by being included 
in the analysis at step 2. As will be seen from table 49 such an effect 
was not realised either in the case of student learning of the text or
- 121 -
that of the reader. However, this is not too surprising in view of 
the time lapse between the original study and the follow-up questionnaire, 
and it is suggested that reliable evidence concerning the role of 
student perception of the importance of instructional material will 
need to be gathered in subsequent studies.
Table 49. Proportion of variance in student learning of the
Step Variables Added at Each Step
Additional 
Variance 
explained in 
Student 
Learning of 
Text
Probability 
of Related 
F Ratio
Additional 
Variance 
explained in 
Student 
Learning of 
Reader
Probability 
of Related 
F Ratio
1 Proportion of instructional 
material read according to 
group concerned
0.12 < 0.001 0.11 < 0.001
2 Student perception of 
importance of material read 
according to group concerned
0.01 > 0 .0 5
(N.S.)
0.00 > 0 .0 5
(N.S.)
3 Student perception of reada­
bility, structure and 
interest of material read 
according to group concerned
0.12 < 0.001 0 .0 6 <  0.001
4 Group (excluding interactions 
with perceptions and propor­
tion of material read)
0.01 > 0.001 
(N.S.)
0.01 >  0 .0 5
(N.S.)
Total variance explained by 
all independent variables 
combined
0 .2 6
The follow-up study did not, therefore, provide any conclusive 
evidence concerning the role of perceived importance, but it did 
stimulate further thought, and led to a related search of the literature 
which is described in section 3 .
3. Theoretical Considerations
Stotland (I9 6 9) provides us with particularly relevant ideas in 
his development of a theory concerning goal achievement. As a part of 
his theory he presents a number of well supported hypotheses, two of 
which are of particular interest to the present discussion. The 
first hypothesis states that "the more important a goal is, the more
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likely is the individual to attend selectively to aspects of the 
environment relevant to achieving it," and the second states that 
"the greater the expectation of attaining a goal, the more likely the 
individual will act to attain it»" However, Stotland points out 
that if individuals perceive a goal as important, but they have 
little expectation of achieving it, then the anxiety created will 
motivate the individual to escape from thé source of stress by avoiding 
the goal.
Stotland links the two hypotheses together in the form of a 
single proposition which states that "an organisms motivation to 
achieve a goal is, in part, a positive function of its perceived 
probability of attaining the goal and the perceived importance of the 
goal." The proposition is summarised in a testable format in figure 9. 
This simply hypothesises that if students see goals to be of both 
high importance and achievability (cell A) they will be highly 
motivated to act to achieve these goals. Conversely, if students 
see goals to be of both low importance and achievability (cell D) 
they will have low motivation to achieve them. Where students 
perceive goals to be important, and yet the perceived probability of 
achievement is low (cell C), the effect of anxiety, and the tendency 
to escape from this, could depress motivation (towards that observed 
in cell D).
Figure 9» Hypothesised relationship between perceived 
importance and achievability of goals and the motivation 
to act to achieve those goals
^SPerceived
^s^portancc
Perce ived 
AchievabilityX^
High Low
High High * 
Motivation to Act
Moderate ^ 
Motivation to Act
Low
C
Moderate to Low 
Motivation to Act
T D Low
Motivation to Act
Enabling
Factors
Enabling Factors
Extending the above hypotheses to student learning it would be 
logical to expect increased motivation to tend to lead towards more 
time being spent in studying relevant material, in a greater proportion 
of relevant material being read, and in the performance on related tests 
being enhanced.
' - 123 -
It is how of interest to review the findings from the present 
experiment (this chapter, section 2.3^  P» 119) with Gotland's 
h y p o t h e s e s  in mind. In this respect we might consider that in 
providing students with a text and reader, and instructions on how 
to study the material, students were in fact provided with two main 
goals to achieve: the one to master the content of the text and the 
other to master the content of the reader. In Stotland's terms the 
degree to which students were able to achieve these goals was likely 
to depend on student perception of the importance and achievability of 
the goals. Within this framework behavioural objectives may have 
functioned as enabling factors. Thus on the one hand they may have 
been able to increase student perception of the importance of the 
goals concerned, while on the ôther hand they may have been able to 
increase student perception of the readability and structure of related 
instructional material and hence student perception of the achievability 
of the goals concerned.
With these factors in mind it is of interest to recall that in the 
present experiment students perceived the text to be much more important 
than the reader, and that providing behavioural objectives for the text 
alone made very little difference to that perception. This being the 
case we would not expect the provision of behavioural objectives for the 
text alone to affect the degree to which students were motivated to 
master the two main goals, and we would expect student learning of the 
text and reader to remain unaffected. This is what was in fact 
observed.
In contrast, providing behavioural objectives for the reader alone 
did result in student perception of the importance of the reader being 
increased and that of the text being decreased. We would therefore 
expect the provision of behavioural objectives for the reader alone 
to result in student motivation to master the reader to be increased 
at the expense of the motivation to master the text, and for this to 
tend to lead to student learning of the reader being enhanced and that 
of the text being depressed. Such an effect on student learning was 
in fact observed.
Student perception of the achievability of the main goals was 
not measured in the follow-up study. However, in terms of student 
performance on related tests (this chapter, section 2.3^ P» ll?) 
the goal of mastering the content of the text was m u c h  more achievable
than that of mastering the content of the reader. It is therefore 
quite possible that student perception of the achievability of the 
two main goals was affected by the provision of behavioural objectives 
in very much the same way as student perception of the importance of 
these goals.
4. Future Related Studies
The foregoing considerations suggest that student perceptions 
of the importance and achievability of related goals are important 
variables that should be monitored in any future related studies.
With this in mind it is suggested that much might be learnt from a 
repeat of the present experiment with a few minor changes. First, 
the experiment might be repeated under greater time constraints to 
simulate more closely the pressures met under normal course conditions, 
or better still the experiment should be carried out under normal 
course conditions. Second, in addition to all the measurements made 
in the present experiment students should also be asked, shortly after 
commencing their studies, to what extent they perceived mastery of 
the text, and mastery of the reader as important and achievable.
As the number of independent variables monitored increases there 
is a danger that simple relationships may be hidden beneath a complex 
compilation of statistics. It is therefore suggested that a hierarchical 
multiple regression approach should be used in very much the same way 
as in the present study (this chapter, section 2.3 , p. 1 2 0 ) to identify 
those independent variables which have a critical role to play in 
determining whether or not behavioural objectives affect student 
learning. Thus the independent variables considered might be brought 
into the multiple regression analysis in the following distinct steps:
Step 1. Variables concerned with proportion of material 
read included in analysis.
Step 2. Variables concerning student perception of the 
importance and achievability of stated goals 
included in analysis.
Step 3» Variables concerning student perceptions of the
readability, structure and interest of instructional 
materials included in analysis.
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It could well be that strong correlations will be observed between 
all the independent variables and student learning, but that only 
steps 1 and 2 will add significantly to the variance in student 
learning explained. This would suggest that student perception of 
the importance and achievability of goals has an important role to play, 
but that the role of the variables in step 3 is only important in so 
far as they affect student perception of achievability. In such 
a situation the independent variables included in the multiple 
regression equation might be reduced to those included in step 2, 
thus reducing the number of independent variables to more manageable 
proportions. Once this has been done attention will need to focus more 
closely on the causal relationships between the variables concerned, 
and path analysis tends to suggest itself fbr this purpose.
A causal relationship is in fact hypothesised between the provision 
of behavioural objectives, the independent variables to be monitored in 
future studies, and student learning, and is summarised in diagrammatic 
form (figure lO).
Figure 10. Hypothesised relationship between student learning and 
the independent variables monitored in the original study
Objectives
Student
Perceptions
Student
Learning
Proportion
Read
It is hypothesised that the provision of behavioural objectives 
affects student perception of related materials, that this has an 
effect on the proportion of material read by students, which in turn 
affects student learning. However, it is not suggested that this is 
the only way in which student learning may be affected. It is in fact 
hypothesised that the provision of behavioural objectives and student 
perception of instructional material may also have a direct effect on
- 1 2 6  -
student learning without the necessity of first affecting the proportion 
of material read. Further, student learning could be affected by 
independent variables not monitored in the experiment, and this is 
indicated in the diagram by the inclusion of a latent variable, L,. 
Similarly, the independent variables may be affected by factors other 
than those monitored, and this is indicated by the inclusion in the 
diagram of latent variables, L to L .
The present study did not use path analysis to clarify the 
relationships further, as it was felt that the next logical step 
was to identify other perceptions which were critical in determining 
the effect of behavioural objectives on student learning. Once this 
has been done it should be possible to develop the hypothesis further 
with regard to specific perceptions rather than with reference to 
perceptions in general as in the present case.
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Chapter 7. In Conclusion
1. Introduction
It is clear from the present study that there is still much to 
be learnt concerning why behavioural objectives sometimes do, and
sometimes do not, affect student learning. However, a number of insights
\
have been gained (chapters 5 and 6 ), particularly with regard to how 
related knowledge might be gained from future studies. In the meantime 
behavioural objectives will continue to be used, and one must inevitably 
ask whether there are any measures which might be taken to control the 
way in which objectives affect relevant and incidental learning.
Before attempting to facilitate certain types of effects one must 
ask what type of effect is seen as desirable. So far we have only 
distinguished between relevant and incidental learning by definition, 
but incidental learning may, or may not, be seen as desirable. Thus 
on the one hand it maybe considered desirable to depress incidental 
learning on the grounds that this is likely to lead to related gains 
in relevant learning. On the other hand it may be considered desirable 
to enhance relevant learning without depressing incidental learning.
This chapter looks more closely at both these situations; and considers 
measures which might be taken to facilitate the desired effect occurring.
2. Enhancing Relevant Learning at the Expense of Incidental Learning
Two situations in which the depression of incidental learning 
might be seen as desirable are considered here. The first situation is 
typically found where teachers make references to set books in presenting 
courses. Although the books may be the most appropriate available, 
they may be far from ideal, and the teacher may wish to guide students 
away from some aspects of the content in order to concentrate on 
others. This may be partially achieved by referring only to a limited 
number of sections of material, but further orientation may be provided 
in the form of behavioural objectives. These would need to be brought 
to the attention of students prior to their studying related sections 
of material. To increase the probability of their enhancing 
relevant learning at the
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expense of incidental learning students would need to be fully aware 
of their function and their relationship to subsequent assessment.
The objectives themselves would need to be as unambiguous as possible, 
and where a substantial number of objectives Were identified it would 
be important to break these down into smaller groupings for student 
consideration. Thus a system might be devised to bring each objective, 
or each small group of objectives, to the notice of students immediately 
prior to their reading related passages.
The second situation is typically found where teachers wish to 
differentiate between types of instructional material provided to 
students. Thus in the Open University some materials are seen as 
providing essential core learning and others as optional enrichment, 
but the differences are often not communicated to students. It is 
suggested that in such situations behavioural objectives should be 
specified for both types of learning, and students should be advised 
as to which are essential and which are optional. At the same time 
they should be advised as to how mastery of the objectives is related 
to subsequent assessment. Thus students might be advised that mastery 
of the essential objectives should provide them with a sound foundation 
on which they might build, and that to gain a pass on the course they , 
should master these core objectives. Students intending to record a 
higher level of performance may be advised to master a number of 
optional objectives in addition, and these might be divided into 
further groupings to identify increasing levels of performance which 
students may be encouraged to achieve. Students may be advised that 
the degree to which they mastered the objectives (both essential and 
optional) would be measured in subsequent tests covering all the 
objectives.
The advantage of such a system is that it permits each student to 
select a range of objectives to be mastered according to his particular 
ability. Thus the most able student might aim to achieve all the 
objectives identified, while the less able might limit himself to 
those identified as essential. The advantage for the weaker student 
is that he is able to identify for himself a limited number of 
objectives which he perceives to be both important and achievable, 
thus increasing his motivation to master those objectives. It 
follows that each student defines for himself what he sees as 
relevant and incidental, and the system thus encourages students to
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master relevant objectives at the expense of incidental objectives.
In doing this it recognises that weaker students provided with too 
many objectives to master are likely to recognise the impossibility 
of achieving all the objectives, and,because they appear to be 
important,students will attempt to escape from the anxieties created 
by dropping out of the course. To provide students with a limited 
number of important, but achievable objectives, appears to be a more 
desirable alternative, and by defining an essential core of learning 
in advance it is possible for weaker students, mastering only a 
proportion of all the objectives provided (essential and optional), 
to still acquire a coherent body of knowledge.
3» Enhancing Relevant Learning without Depressing Incidental Learning
One of the commonest concerns expressed by users of behavioural 
objectives is to avoid depression of desirable incidental learning.
Such situations are typically found in the Open University, and 
elsewhere, where a text has been specifically written for a course, 
and mastery of the whole content is seen as highly desirable. In 
such a situation behavioural objectives may be helpful in identifying 
for students what they are expected to be able to do on completion 
of their studies, but it may lead to depression of some aspects of 
desirable incidental learning. This is particularly true where 
authors attempt to make behavioural objectives extremely explicit, 
for long lists of objectives are often produced to cover all the 
learning required, and authors then find it necessary to identify a 
limited number of objectives which they see to be the most important.
A number of measures may be taken to avoid such depression. In 
the first instance behavioural objectives may be inserted into the 
text at frequent intervals immediately after related passages to 
encourage reinforcement of learning which has occurred rather than 
orientation towards learning to be acquired. The effect might be 
strengthened by providing students with related test items alongside 
the objectives, for students to assess for themselves whether or not they 
have mastered the objectives concerned. However, where students are able 
to review material at will the objectives may still function as 
orienting stimuli during further study of the instructional material, 
and some further measure is required. It is therefore suggested that 
each objective should be related as far as possible to a domain of 
learning rather than one specific learning task. This might be done
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by producing a set, or domain, of test items which are seen as 
measuring the domain of learning concerned. This means that 
objectives may be stated in fairly general terms, and yet be 
made relatively unambiguous by stating that mastery of the 
objective will be measured by means of a representative sample 
of items drawn from the domain concerned. Such an approach should 
discourage over-narrow learning geared to mastery of a limited 
number of specific objectives and related test items, and should 
help authors to cover a wide range of learning with a limited 
number of objectives. To facilitate the approach it is suggested 
that alongside each objective students should be provided with a 
sample of test items to permit them to assess for themselves whether 
or not they have adhieVed the objective concerned. However, they 
should be advised that the degree to which they have mastered a 
given objective will be measured subsequently by means of an 
alternative sample of items drawn from the same domain. Rigorous 
procedures, such as those recommended by Angoff (I97I) for the 
development of equivalent tests, could be used to ensure that the 
sample of self assessment questions and the ultimate sample of test 
questions were equivalent to one another.
Wherever behavioural objectives are inserted into a text as 
post-objectives it is clear that emphasis is being placed on attempting 
to reinforce student learning rather than on orienting students towards 
subsequent learning. The question might then be asked as to how 
students should be oriented towards the learning materials, and the 
answer probably lies in the use of advance organisers,
for it has already been pointed out (chapter 3 , section 4.3 , p.46)
that these provide orientation in a very different way from
behavioural objectives. Written at a higher level of abstraction, and
generality, than the learning tasks they provide students with an
overview of more detailed learning to be met, and relate new materials
to the learner's existing knowledge. As such they place subsequent
learning tasks in perspective rather than orient students away from
one task towards another. They may in fact be used to place behavioural
objectives in perspective, and an example of how this can be done is
23included in the appendices.
Footnote :
23• See Appendix 12.
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4. Conclusion
The measures discussed in the foregoing sections of this chapter 
are based on hypothetical considerations, and must in themselves be 
the subject of further research if the claims made are to be substantiated, 
Clearly this thesis has raised more questions than it has answered.
However, in the process, it is hoped that it will contribute to 
thinking concerning the way in which behavioural objectives may 
affect student learning and the way in which such effects may be 
studied.
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Appendix 1
CORRESPONDENCE
This appendix contains copies of all letters sent to students who were 
invited to participate in the experiment. These are listed below:
Contents
1. A request for information concerning Al/l
possible involvement in experiment (1.9 .7 5)
2. An invitation to students to participate Al/3
in experiment (l4.ll.75)
3. A cover note sent to students along AI/ 5
with instructional material (2 8.11.75)
4. Extension of deadline for students* AI/ 7
responses to assignment and questionnaire (2 2.1.7 6)
5. A cover note sent to students along with Al/ 8
feedback! 2 8.1 .7 6 )
Al/1
1. Letter 1
T H E  O P E N  U N I V E R S I T Y
The Open University,
Institute o f Educational Technology, 
W alton Hall,
M ilton Keynes,
M K7 6AA.
Telephone: M ilton Keynes 74066 
INSTITUTE OF
EDUCATIONAL TECHNOLOGY
1st September, 1975.
To all students who have registered to take 
COURSE E321, MANAGEMENT IN EDUCATION, 
in 1976.
Dear Student,
« o the end of November, after completion of this year's examinations, 
a section of Unit 7 of Course E321 will be circulated to interested 
students, in advance of the 1976 course, in order to evaluate certain 
aspects of the material.
_ section of the Unit to be circulated will be concerned with
Behavioral Objectives, and will consist of a Text and Reader Article 
(approximately 100 pages in all). Students interested in receiving the 
mterial will be asked in return to respond to a Questionnaire and a Special 
Computer .Mrked Assignment on completion of their reading, submitting their 
responses to Walton Hall before the 1976 course actually begins. Needless 
to say, the assignment will not be used to assess them in any way on the 
subsequent E32TCourse. Their responses will simply provide us with valuable 
information. In return for their co-operation they will receive comments on 
the assignment they submit.
Although the exercise will provide students with an opportunity to 
preview a small section of the course, it is not an official part of the 
course presentation, and participation will be on a voluntary basis.
point in time we would like to estimate the number of students 
likely to request the materials, and would be grateful if you could help us 
in this respect by filling in the form overleaf. Your response at this 
stage will not commit you to ultimate participation in the exercise. This 
will be determined at a later date.
Yours sincerely.
Reginald F. Melton
ends;
Al/2
Please:
1. Complete the form below by filling in your surname, 
student number and a tick in the appropriate box.
2. Tear off the form along the dotted line, and return it . 
to R.F. Melton, I.E.T., Walton Hall, in the stamped- 
addressed envelope provided.
3. DO RESPOND, AS THIS LETTER HAS ONLY BEEN SENT TO A SMALL 
STUDENT SAMPLE.
To : R.F. Melton, I.E.T.
FROM : (Surname in capitals)
(Student Number)
As far as I can see at the present I believe that in November
I will wish to receive the materials on Behavioural
□ Objectives, and will be willing to respond to the Questionnaire and Assignment.
□ I will not wish to receive the materials on Behavioural Objectives.
Al/3
2. Letter 2
T H E  O P E N  U N I V E R S I T Y
The Open University,
Institute o f Educational Technology, 
W alton Hall,
M ilton Keynes,
MK7 6AA.
Telephone: M ilton  Keynes 74066 
INSTITUTE OF
EDUCATIONAL TECHNOLOGY
14th November, 1975
To all students who have registered to take 
Course E321, MANAGEMENT IN EDUCATION, 
in 1976.
Dear Student,
On 28th November a section of Unit 7, Course E321, will be 
circulated to interested students, in advance of the 1976 course, 
in order to evaluate certain aspects of the material.
The section of the Unit to be circulated is concerned with 
Behavioural Objectives, and consists of a Text and Reader Article 
(approximately 150 pages in all). If you would like to receive 
the material you will be asked in return to respond to a Questionnaire 
and a Special Computer Marked Assignment on completion of your 
reading, submitting your responses to Walton Hall before the 1976 
course actually begins. As a rough guide it is estimated that, 
on average, the reading will take about 5 hours and the Assignment 
a further hour. In return for your co-operation you will receive 
detailed feedback on the Assignment you submit. Needless to say, 
the Assignment will not be used to assess you in any way on the 
subsequent E321 course. Your responses will simply provide us 
with valuable information concerning the course.
Although tte exercise will provide you with an opportunity 
to preview a small section of the course, it is not an official 
part of the course presentation, and participation is on a voluntary 
basis.
Please indicate whether or not you would like to receive the 
instructional material by completing the attached form, and returning 
it to Walton Hall in the stamped-addressed envelope provided.
(If you are one of the few students who received a similar 
request in September, please ^  respond again. Responses to the 
the original enquiry were provisional, and were simply used as 
indicators to assess logistical requirements such as print-outs. 
Responses to the present enquiry are seen as commitments which 
will ensure receipt of instructional material).
Yours sincerely.
Reginald F , Melton
Encs,
Al/4
Please :
1, Complete the form below by filling in your surname, student 
number, and a tick in the appropriate box,
2, Tear off the form along the dotted line, and return it to 
R, F, Melton, I.E.T,, Walton Hall, in the stamped-addressed 
envelope provided.
3, IT IS IMPORTANT THAT YOU RESPOND ONE WAY, OR THE OTHER ON 
THE FORM. ’
To : R. F. Melton, I.E.T.
.........    .(Surname in capitals)
................................. ...(Student Number)
.............. ........ ............ (Telephone No, )
Please send me the materials on Behavioural Objectives, 
In return I will respond to the Questionnaire and 
Assignment. ' '  ~ ~
î^l®^se do not send me the materials on Behavioural 
Objectives.
Al/5
3. Letter 3
T H E  O P E N  U N I V E R S I T Y
The Open University,
Institute of Educational Technology, 
W alton Hall,
M ilton Keynes,
MK7 6AA.
Telephone: M ilton  Keynes 74066 
INSTITUTE OF
EDUCATIONAL TECHNOLOGY 
28th November, 1975
To all students who have registered to take 
Course E321, MANAGEMENT IN EDUCATION, 
who wish to study a section of Unit 7 in 
advance of the formal course offering in 1976.
Dear Student,
Thank you for your response to our letter of November l4th. We are pleased 
that you wish to study the material on Behavioural Objectives in advance of the 
formal course offering in 1976, and that you are agreed to respond to the related 
Questionnaire and Special Assignment.
Enclosed you will find the following materials which are essential to your 
studies:
Study Guide (to be read before anything else)
Text
Reader
Sealed Envelope (not to be opened yet), but containing:
Important Notice
Questionnaire and Special Assignment
Blank Forms for responses to Questionnaire and Assignment 
Stamped-Addressed Return Envelope
Please do not open the sealed envelope containing the Questionnaire until 
after you have completed your study of the textual material and are prepared to
respond to the Questionnaire and Special Assignemnt without further reference to
the instructional material (text or reader). This instruction should not be too 
difficult to follow if you remember that the Special Assignment is designed to 
help us evaluate certain aspects of the instructional material, and vdll not be
used to assess you in any way on the subsequent E321 course.
The number of students participating in the exercise is very limited. It 
follows that if the data to be collected is to have any validity all students 
participating in the exercise must respond to the Questionnaire and Special 
Assignment,
Al/6
Please return the completed Questionnaire and Special Assignment to 
Walton Hall as soon as possible, and before 19th January at the latest. In 
return you will receive detedled Answers and Comments on your responses.
In collecting data we want your reactions to the material. We would 
therefore ask you not to discuss the contents of the Text, Reader or Study 
Guide with anyone else (student or tutor) regardless of.any anomalies or 
peculiarities you might find in the materials. To ensure that our data is 
valid we would also ask you to follow the instructions in tkStudy Guide, 
and would like you to turn to the Study Guide now before you look at any 
other material. *
Your co-operation is very much appreciated.
Yours sincerely,
Reginald F. Melton
Encs.
Al/7
4. Letter 4
T H E  O P E N  U N I V E R S I T Y
The Open University,
Institute of Educational Technology, 
W alton Hall,
M ilton Keynes,
MK7 6AA.
Telephone: M ilton Keynes 7406() 
INSTITUTE OF
EDUCATIONAL TECHNOLOGY
RFM/MSW 22nd January, 1976
We have now made a preliminary check of the responses 
to the Behavioural Objectives material you received, and the 
information emerging is proving to be most informative. 
Unfortunately, a number of responses, including yours, have 
not yet been received, and without these our findings will 
have no validity. We have therefore extended the deadline 
for returns from.19th January to 28th.
Could I urge you to make a major effort to respond to 
the Questionnaire and Assignment as agreed, and to ensure 
that the completed forms reach me by Wednesday, 28th January, 
at the latest?
As it is impossible to circulate feedback to students 
before all responses have been received, this will now be 
mailed from the University on, or just after, 28th January, 
instead of^  the 19th as originally planned.
■ I very much hope that you will be able to complete the 
Questionnaire and Assignment, and thus ensure the validity 
and success, of an exercise undertaken at considerable cost 
of time and effort.
Yours sincerely.
Reginald F. Melton
Al/8
5- Letter 5
T H E  O P E N  U N I V E R S I T Y
RFM/EAA
The Open University,
institute of Educational Technology,
W alton Hall,
M ilton Keynes,
M K 76A A.
Telephone: M ilton  Keynes 74066 
INSTITUTE OF
EDUCATIONAL TECHNOLOGY 
28th January, 1976.
To all students registered to take 
Course E321, MANAGEMENT IN EDUCATION, 
who agreed to study a section of Unit 7 in 
advance of the formal course offering in 1976.
Dear Student,
As you know, the instructional material on Behavioural Objectives 
was sent to you in advance of the formal offering of E321 in 1976 in 
order to evaluate certain aspects of the material.
At the time you were advised that for evaluation purposes students 
had been assigned to different groups. It was also indicated that 
although the groups would be treated in basically the same way, in that 
they would receive the saime Text and Reader and would be asked to 
respond to the same Questionnaire and Special Assignment, there would 
be ways in which the groups would be treated differently. No more was 
said at that stage to avoid invalidating the results of the investigation. 
In actual fact, different groups were provided with different lists of 
Behavioural Objectives, covering different components of instructional 
material according to the plan in the table below:
Behavioural Objectives provided
1 2 3 4
Text X X
Reader X X
Kejr
Behavioural Objectives 
provided covered this 
instructional material.
Behavioural Objectives 
provided did not cover 
this instructional 
material
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Amongst other things, it is hoped that the Assignments you have 
completed will help us
To determine whether the availability of Behavioural 
Objectives improved student performance in specific 
areas, and if so under what conditions.
and
To determine whether the availability of limited Behavioural 
Objectives discouraged students from expanding their 
horizons, and if so under what conditions.
Enclosed you will find a set of Behavioural Objectives for both the 
Text and Reader. You will also find Answers and Comments on the questions 
and responses to the Special Computer Marked Assignment to which you were 
asked to respond. It is hoped that you will find these helpful.
A considerable amount of data has now been collected from the 
exercise, and your contribution to it is very much appreciated.
Yours sincerely.
Reginald F. Melton,
ends.
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Appendix 2
TEXT
This appendix reproduces the text which was mailed on 28.11.75. to all 
students participating in the experiment.
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BEHAVIOURAL OBJECTIVES
Reginald F, Melton
TEXT
Institute of Educational Technology 
The Open University 
Milton Keynes, Bucks., U.K.
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BEHAVIOURAL OBJECTIVES
Introduction
The advent of the 70s saw a new educational concept sweeping 
through the United States. . Concerned at the underachievement of 
underprivileged children, particularly those from the inner cities, 
and frustrated by the inability of conventionally funded programmes 
to radically alter the situation, the U.S. Office of Education and 
the U.S. Office of Economic Opportunity lent strong support to a move 
towards "Accountability" and "Performance Contracts" in education.
The concept being promoted was simple. Financial resources would be 
allocated to projects on the basis of contracts which would guarantee 
products in terras of student performance. In a mere 12 months, 
between 1969 and 1970, the number of school districts with performance 
contracts sponsored by the U.S. Office of Education and the U.S. Office 
of Economic Opportunity rose from the original one at Texarkana in 
Arkansas to more than 30, while the number of educational companies 
bidding for such contracts rose from 10 to over 40. "Performance 
Cantractd'were becoming big business. (Some of the excessive euphoria 
initially surrounding the concept has since evaporated', but performance 
contracting is still an important concept wliich cannot be ignored.) .
In order to prepare "Performance Contracts" a variety of educational 
tools were necessary, (e.g. Behavioural Objectives; Management by 
Objectives; Planning, Programming, Budgeting Systems, etc.), but none 
more important than that of Behavioural Objectives. Their use in
(1)education had been pioneered by Robert Mager in the 196OS. Mager 
argued that if we were to be able to measure the acquisition of knowledge 
we must have some outward manifestation of its existence, and we might 
look for this in student behaviour, hence the concept of Behavioural 
Objectives.
This text is concerned with Behavioural Objectives.
It begins by discussing how they are constructed and measured, and 
emphasises the objectivity that they inject into the measurement of 
student performance. The subject is kept:in perspective by means of
(1) Mager, R.F., Preparing Instructional Objectives, 
California: Fearon Publisher, 1962.
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( 2 )Macdonald Rossfe reader article which exposes readers to some of the 
criticisms raised against Behavioural Objectives. The text nevertheless 
goes on to argue that in Behavioural Objectives we have a useful tool, 
but one with limitations as is the case with all tools. It suggests 
that in using Behavioural Objectives our primary concern should be to 
increase the objectivity of judgements, and at the same time to open up 
subjective judgements to public inspection.
1. The Construction of Behavioural Objectives
Section 1. is concerned with the fundamentals of constructing 
simple Behavioural Objectives, and for this purpose it is useful to think 
of such objectives as consisting of three basic components:
A statement of the behaviour to be observed.
The conditions under which the behaviour should be observed.
The level of performance considered acceptable as an indication 
of achievement of the Objective.
All three components are illustrated in the following example:
Given the names of the concepts listed in Table A 
(condition) the student should be able to identify 
correct definitions (behaviour) of at least 70^ of the 
concepts (performance level).
In sections 1.1 to 1.3 we take the three components in turn, and see how 
each contributes to the clarity of a Behavioural Objective.
Macdonald-Ross, M., Behavioural Objectives - A Critical Review, 
Instructional Science, 1973» 2, 1-32.
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1.1 Behaviour
As the name implies, a Behavioural Objective should identify a 
behaviour to be observed; a behaviour which should tell us what the 
student should be able to do as a result of the learning process.
With this in mind, let's look at the objectives listed below, and 
determine which, if any, indicate what the student should be able to 
do as a result of the learning process.
(i) Students should be offered an elementary course in 
Thermodynamics.
(ii) Students should study the principles of Ecology.
(iii) The student should understand the principle of Isostasy.
(iv) The student should be able to identify correct definitions 
of the concepts listed in Table A,
(v) The student should be able to identify correct answers to 
the questions in the attached 50 item multiple-choice 
examination on Behavioural Objectives.
Objectives (i) and (ii) must be ruled out immediately, as they are 
concerned with the learning process rather than what students should 
achieve as a result of that process. Objectives (iii), (iv) and (v) 
might all be described as "learning outcomes" in that they indicate what 
the student should achieve as a result of the learning process, and this 
is the first step towards identifying behaviours to be achieved.
However, although objective (iii) might be described as a "learning outcome" 
it too must be rejected as not identifying a student behaviour. The 
objective requires that students should understand the principle of Isostasy, 
but how do we know when such understanding has been gained? The acquisition 
of knowledge, and understanding, is something which occurs internally, and 
as such cannot be observed. If we wish to observe and measure knowledge 
or understanding, we must have some observable manifestation of it, such 
as the reaction of a student in identifying examples of concepts, in solving 
problems and so on. Only objectives (iv) and (v) tell us what the student 
should be able to do as a result of the learning process. They tell us
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that students should be able to "identify" definitions of certain concepts, 
and correct answers to specific questions. In other words students should 
point to, or select, the appropriate response^. Objectives (iv) and (v) 
might be said to be written in behavioural terms, and provide us with a
suitable basis on which to build Behavioural O b j e c t i v e s . ___________ ■
A series of Self-Assessment Questions (SAQs) have been built into the Text. 
It is up to you whether you attempt to answer each when you first meet it or 
after you have completed your first reading of the text. The following is 
the first SAQ in the series. _____  .  . _____ _
SAQ 1.1
Listed under the key below are several instructional objectives which 
students are expected to achieve on completing a study of related materials. 
Some of the objectives describe behaviours and some do not. Identify 
those objectives that do not describe behaviours.
A Appreciate artistic balance.
B Understand the principle of equipartition of energy.
C Know the ten terms listed in Table A.
D Write a 5,000 word essay on the prevention of crime.
E Provide correct responses to the attached 50 item multiple- 
choice examination on evolution.
F Identify in list B those agents which cause a rise in the
mutation rate in a population of living organisms.
G Give you some knowledge of Darwin's theory of evolution.
Answers 
A, B, C, G.
G indicates what the course should do, rather than what the student 
should achieve, and is not even a learning outcome.
A, B, C are all learning outcomes, but none indicates what the student 
should be able to do as a result of the course.
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1.2 Conditions
In stating an objective one must hot only identify a behaviour 
to be observed, but also the conditions under which the behaviour is 
to be observed. In particular one should identify those items which 
must be given to the student and those items which must be withheld.
To illustrate this point some basic conditions have been added to 
objectives (iv) and (v) above, in section 1.1, to produce the more 
sophisticated objectives below:
(i) Given any ten of the concepts in Table A the student 
should be able to identify correct definitions of 
each within a period of 5 minutes without further 
reference to the text.
(ii) Given the attached 50 item multiple-choice examination
(sample attached) on Behavioural Objectives, the student 
should be able to answer all items within a period of 
45 minutes, without any further reference to the text.
The conditions in objective (i) are quite clear in that they identify 
the concepts to be given to the student, the items to be withheld (text), 
and the limitations to be imposed (time). The conditions in objective
(ii) are similarly well stated with one additional specification. It 
is not sufficient to state that the student will be given a 50 item 
multiple-choice examination, since this does not indicate the nature of 
the examination. The provision of a sample is very important for it 
not only identifies the content area to be covered but also the level 
of difficuliyof the questions to be asked.
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SAQ 1.2
Listed under, the key below are several instructional objectives 
which students are expected to achieve on completing a study of related 
material. Identify those objectives in which the specification of 
conditions must be clarified.
A Given the name of any one scientist who was prominent in the 
period 1850-1930, the student should be able to identify one 
discovery with which he was primarily associated. Reference 
to any text is excluded. A time limit of two minutes is ./ 
imposed.
B Given the availability of the apparatus provided (list
attached) the student should be able to design an experiment 
to test a given hypothesis. Reference to related texts is 
permitted, and no time limit is imposed.
C Given the 54 objectives included in Block Ü of Part 1 of the 
Special Assignment (attached) correctly identify within a 
period of 10 minutes, without reference to any related text, all 
those objectives which do not describe behavioural outcomes to be 
achieved by students as a result of.the learning process.
Answers 
A, B.
You should have concluded that the conditions specified in objectives 
A and B are inadequate. In A there is no indication of which scientists 
are considered as being prominent and no indication of the type of 
discoveries.the student is expected to identify. Similarly in B there is 
no indication of the typeoqf hypothesis to«be given or the type of experiment 
to be designed. Only C has reasonably well specified conditions.
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Objectives A and B might have been re-written as follows;
A Given the name of any one of the scientists (in Table A) 
considered prominent in the period 1850-1950, the student 
should be able to identify one discovery (in Table B) with 
which he was primarily associated. Reference to any text 
is excluded. A time limit of two minutes is imposed.
B Given the availability of the apparatus provided (Table A) 
the student should be able to design an experiment to test 
any one of the hypotheses listed in Table C. The experiment 
must conform to the specifications given in Table D.
Reference to related texts is permitted, and no time limit 
is imposed.
In writing objectives it will be found that many conditions recur 
time and again according to the same format, and objectives can be 
considerably simplified by means of an agreed set of assumptions. For 
the purposes of this paper,and the related Special Assignment, the following 
assumptions will be adopted;
If a time limit is not stated in an objective it will be 
assumed that no time limit exists.
If an objective does not exclude the use,of reference 
material it will be assumed that reference material is not 
excluded.
1 .3  Level of Performance
No Behavioural Objective is complete without a clear statement of the 
level of performance that is considered acceptable as an indication of 
achievement of the objective. Objectives (i) and (ii) in section 1.2 above
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could well be clarified on this basis as follows:
(i) Given any ten of the concepts in feble A the student 
should be able to. identify correct definitions for 
seven, or more, concepts within a period of 5 minutes, 
without further reference to the text.
(ii) Given the attached 50 item multiple-choice examination
(sample attached) on Behavioural Objectives, the student 
should be able to produce 45, or more, correct responses 
within a period of 45 minutes, without further reference 
to the text.
By stipulating acceptable levels of performance, an author is 
required to give careful thouglt to his objectives. Can he expect 
students to produce 100^ correct responses to questions? Can he be 
certain that responses will not be affected by weaknesses in instructional 
material or test items? Ceire should be taken not to treat performance
levels too dogmatically. One of the main purposes of defining such a
level is to help clarify an author's thinking, particularly if students 
fail to achieve an objective at the specified level.
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SAQ 1.3
Listed under the key below are several instructional objectives 
which students are expected to achieve on completing a study of 
related material. Identify those objectives in which the specification 
of performance criteria must be clarified.
Ml
A Given the names of 35 chemical elements (list A), the student 
should be able to state the valences of at least 30 correctly 
within 3 minutes without reference to any related text.
B On completion of the instructional text (attached) the student 
should be able, within a period of 3 minutes, to identify 
correct definitions of at least 70?^  of the concepts listed 
in table B without reference to the.text.
0 Given any of the terms listed in table C, the student should be 
able to identify correct statements concerning them within two 
minutes without further reference to the text.
D Given a 50 item multiple-choice examination on Behavioural 
Objectives (examination attached), the student should be able 
to produce correct responses to at least 40 items within one 
hour.
Answers
The performance specifications for objectives A, B and D are 
reasonably clear, but those for objective C are too vague. It is 
not clear how many terms may be, given from table C, nor how many 
terms should be correctly identified.
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1.4 The Explicit Nature of Behavioural Objectives
Although a Behavioural Objective may have been built on the 
basis of the three components outlined so far, this does not 
guarantee that it will be a well specified objective. This 
point should be clarified by a closer look at the objective below, 
particular attention being paid to the verb used.
Correctly analyse each of the five attached X-Ray photographs 
of metallic objects within a period of 3 O minutes.
Although the objective might be said to describe a behaviour 
it is far from clear what the student is expected to do when he
"analyses" the photographs. It could be that he is expected to
identify the nature of the metal used, but equally well he could be 
expected to identify other characteristics such as evidence of strain. 
The problem is that verbs (such as "analyse", "evaluate", "apply") 
may be ambiguous in themselves. Whatever strategy is used to 
construct an objective we must ultimately ask ourselves whether the 
objective is explicit. By this we mean
Does the objective tell us in unambiguous terms what
the student should be able to do as a result of the
learning process, and does it tell us how to measure 
what he does?
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SAQ 1.4
Listed under the key below are several instructional objectives 
which students are expected to achieve on completing a study of 
related material. Identify those objectives which do not.describe 
explicit behaviours.
A Given the data in table A, and the related photographs (labelled 
and attached) of a collision between riders on a horizontal 
air track, the student should be able to determine 
(in Newton-Seconds) the impulse between the riders, calculated 
correctly to the third decimal place.
B Given the names of any 10 of the l6 concepts in table B related 
to evolution of species^the student should be able to identify 
correct definitions of at least 7 (from the definitions in table 
c)without further reference to any text, and within a period of 
15 minutes.
C Given survey data (table D) and the related paper (attached) 
concerned with the relationship between skin cancer and the 
geographic location of subjects, critically evaluate the 
. findings obtained.
Answers '
In section 1.2 it was stated that if no time limit is stated in 
an objective then it may be assumed th^ none exists, and that if reference 
to books is not excluded then it may be assumed that it is permitted. 
Bearing in mind these assumptions objective A would appear to be 
, reasonably explicit.
Objective B would also appear to be explicit in that it tells us 
what the student should be able to do, and how what he does should be 
measured.
94Active C is the least explicit of the objectives given. What 
the student should do when he evaluates the findings is far from clear.
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2. The Construction of Test Items for Objectives
Once objectives have been developed test items must be produced 
to measure the objectives, and it is important to ask two basic 
questions concerning the items generated:
Is a specific test item an appropriate measure for 
determining achievement of a given objective?
Is a group of test items (a test) an appropriate 
measure for determining achievement of a group of 
objectives?
Each of the above questions is considered in sections 2.1 - 2.2 
below and in order to avoid ambiguity the questions are answered with 
multiple-choice questions in mind, leaving the reader to contemplate 
the degree to which the comments can be generalised to other types of 
test items.
2.1 Single Test Item
A well written Behavioural Objective should automatically identify 
the type of test item which might be considered appropriate for 
measuring achievement of the objective. The example below should 
illustrate the point. Consider the objective and three related test 
items given, and try to decide for yourself which of the test items 
you would consider as an appropriate measure of the objective.
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Objective
Qivon the nameo of the concepts listed in table A tho student 
should be able to identify correct definitions of at least 70^ of 
the concepts without assistance from any text.
Test Items
(i) Write correct definitions of the following concepts
without assistance from any text. (Names of
concepts in table A given.)
(ii) Define the following concepts correctly in your own 
words without assistance from any text. (Names of 
concepts in table A given.)
(iii) Identify correct definitions of the following concepts
without assistance from any text. (Names of concepts
in table A given along with a list of alternative 
definitions.)
The objective requires students only to identify correct 
definitions of the given concepts. It does not require students to 
recall the definitions, but this is required if students are to be 
able to write down correct definitions as demanded in item (i).
Nor does the objective require students to demonstrate understanding 
of the definitions, but this is required if students are to be able 
to define concepts correctly in their own words as demanded in item (ii).
The only acceptable test item for the objective is in fact item (iii).
It could, of course, be argued that if a student could provide 
correct responses to test items (i) or (ii) he must automatically be 
able to answer item (iii). It should therefore follow that achievement 
of item (i) or (ii) indicates achievement of the objective. The converse, 
however, is not true. If a student fails to achieve item (i) or (ii) we 
cannot assume that he could not achieve item (iii). Failure with items (i) 
or (ii) could not therefore be construed as failure to achieve the objective. 
If we are to be able to state that success or failure on a given test item 
automatically implies success or failure in achieving a related objective, 
it is precisely this sort of relationship which must be given careful 
attention.
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SAQ 2.1
Listed under the key below are two combinations, each of which 
consists of an objective and a related test item. Identify any 
combination in which the test item cannot be accepted as an appropriate 
measure of the related objective.
A Objective
The student should demonstrate his understanding of the 
concepts listed in Table A by being able to correctly 
define at least 80^ of the concepts in his own words, and 
by being able to correctly select from table B concrete 
examples of at least 709^  of the concepts in table A.
Test Item
Define each of the concepts in table A in your own words.
B Objective
The student should be able to define correctly, or recognise 
the correct definitions of, all the concepts in table C.
Test Item
Tables C and D contain 10 concepts (01 - CIO) and 10 definitions 
(D1 - DIO) of concepts respectively. Identify the correct 
definition of each concept by completing the table below.
Concept Cl C2 03 C4 03 C6 07 C8 09 C10
Related Definition D- D- D- D- D- D- D- D- D- D-
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Answers 
A, B.
The test item in combination A is not an appropriate measure of 
the related objective. The item measures the student's ability to 
define concepts in his own words, but not his ability to recognise 
concrete examples of the concepts. The problem is that the objective 
is really three independent objectives. Two (the ability to define the 
concepts and the ability to recognise concrete examples of the concepts) 
have already been mentioned. Thé third is the aim that students should 
understand the concepts. The first two objectives are best stated, and 
measured, separately. The third is particularly vague. Even if 
students demonstrated that they could define the concepts and recognise 
concrete examples of them, it would be wrong to suggest that they 
understood the concepts unless this was the way in which understanding 
was operationally defined.
Very similar comments could be made concerning combination B.
Again the problem is that the objective in fact contains two separate 
objectives, and the test item measures only one of these^namely the 
student's ability to recognise correct definitions of the concepts given.
2.2 Group of Test Items
We have already seen that a well written Behavioural Objective 
automatically identifies the type of test item which might be considered 
appropriate for measuring achievement of the objective, and it follows 
that a group of objectives specified for a whole Unit of instruction 
automatically identify a group of related items that might constitute 
a test. However, this on its own is not sufficient, for a student's 
test performance will depend not only on the items in the test, but also 
on the relative scores assigned to each item. Varying the relative 
weighting of items may not only affect a student's test score, but also 
his performance relative to that of other students. To illustrate this 
point the performance of six students on a test of 10 items is considered.
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The table below indicates student performance on the test in terms of 
items marked correct. It will be noted that each student achieved 
five correct responses but on different items in each case.
Items Marked Correct
Item
Studenï'-''>>>. 1 2 3 4 5 6 7 8 9 10
Items
Correct
A X X X X X 5
B -V vX X X X X 5
C X iX (X / X X X 5
D X X X" X" X X X X 5
E X X X X X" X X X X 5
F X X X X X X X 5
Item Correct X Item Wrong
At first glance it would seem that all students performed equally 
well, but this assumes that each item is equally difficult and equally 
important. If the maximum scores on items are varied to reflect their 
relative importance, student performances relative to one another are 
also affected. This is illustrated in the table below where three 
different systems are used to award scores to the six students under 
discussion.
Scores Awarded
"^~"~~".s.^ System
Stud SI S2 S3
A 5 10 5
B 5 9 6
C 5 8 7
D 5 7 8
E 5 6 9
F 5 5 10
51 Items 1-10, 1 Mark for each correct response
52 (Items 1-5, 2 Marks for each correct response)
(Items 6-10, 1 Mark for each correct response )
53 (Items 1-5, 1 Mark for each correct response )
( 6-10, 2 Marks for each correct response)
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With such factors in mind it is recommended that relative weightings 
should be assigned to objectives to indicate their importance relative to 
one another. • This is inevitably a somewhat arbitrary process, but it 
has the advantage of identifying the relative weight of each related test 
item, and ensures a consistent policy is followed in subsequent testing. 
The table below illustrates how weighted scores may be determined in 
practice.
Objective
Relative Weight 
of Objective
W
student's 
Raw Score on 
Related Item
X
Maximum 
Raw Score 
Possible
X
m ,
Weighted Score 
Awarded to 
Student
X
1 20# 9 10 18#
■ 2 30 8 10 24
3 10 9 10 . , 9
4 10 8 10 8
3 30 6 . 10 18
Test 100# 40 50 77#
X = - . W
■ ^ m
It is worth noting that when a student's raw score (x) equals the 
maximum score possible (x^ ) for an item, then the weighted score (X) 
awarded to the student equals the weight (W) assigned to the objective.
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SAQ 2.2
The table below indicates the scores (x) obtained by a student 
measured against a set of objectives (1-5). It also indicates the 
maximum scores (x^ ) that the student could possibly have achieved. If
the weight (W) allocated to each objective (and hence each related 
measure) is as indicated in the table, calculate the weighted scores 
(A-E) that should be awarded to the student, and his final weighted 
score (F) expressed as a percentage.
Objective Relative Weight of Objective
W
Student's 
Raw Scores on 
Related Item
X
Maximum 
Raw Score 
Possible
^m
Weighted„Score 
Awarded to 
Student
" X
1 10# 3
. T
5 A
2 30 18 25 B
3 20 17 20 C
4 30 9 13 D
5 ■ 10 7 10 E
Test 100# 54 75 F
Answer
A = X 10 = 6.0
B = X 30 = 21.6
C = X 20 = 17.0
D = X 30 = 18.0
E = —  X 10 = 7 .0
F = A + B +.C + D + E = 69.6
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3. Behavioural Objectives in Perspective
Although it would be claimed that Behavioural Objectives provide 
us with a useful educational tool, it would be wrong to assume that • 
they are a panacea to solve all our problems. Extremist claims on 
behalf of Behavioural Objectives have led to considerable controversy 
surrounding the subject, and the extent of this will become clear when 
you read the Reader article by Macdonald—Ross, The article presents a
case for, and against, the use of Behavioural Objectives, with particular 
emphasis on the case against. However, in reading the article you might 
keep two of Macdonald-Ros^s own statements in mind:
He indicates^^^ that "devotees of the systematic approach 
believe that their prescriptions are perfectly adequate, 
and of wide (or even universal) applicability". In 
presenting his case against Behavioural Objectives he 
is clearly reacting against such extremism.
However, he goes on to concede^^^ that "one of the undoubted 
advantages of the Behavioural Objective approach is that it 
alone has been worked out in sufficient detail to be of use 
in practice (no other rational approach has got so far)".
Now 'Study the Reader "Behavioural Objectives - A Critical Review" 
by Macdonald-Ross taking particular note of the claims made for, and 
against. Behavioural Objectives. Critically analyse the logic behind 
each claim. Ultimately, you must decide for yourself whether or not 
you accept the claims, and whether such acceptance implies excessive 
limitations on thé usefulness of Behavioural Objectives.
(3) Macdonald-Ross, M., Behavioural Objectives - A Critical Review, 
Instructional Science, 1973, 2, p. 9»
(4) Macdonald-Ross, M., Behavioural Objectives - A Critical Review, 
Instructional Science, 1973, 2, p. 12.
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Having read Macdonald-Eossfe paper it is important to try to 
place a perspective on the claims made.
It is suggested that some of the claims made simply identify the 
limitations of Behavioural Objectives rather than rejecting their usage. 
Thus it is accepted that
Conceptual knowledge cannot be expressed completely in 
terms of lists of Behavioural Objectives.
Inevitably there will be occasions when educators will conclude that 
Behavioural Objectives are not appropriate to their needs simply because 
they feel unable to express their values, beliefs or aims in behavioural 
terms, or because, involved in "voyages of exploration", they are unwilling 
or unable, to present objectives in this form. This does not mean that
there will not be many occasions when Behavioural Objectives will appear
to be most appropriate to their needs.
In support of Behavioural Objectives most readers will agree that:
They encourage educators to think, and plan, in terms of 
measurable outcomes.
They encourage educators to open up personally held values 
and beliefs to public inspection, and
They provide a rational basis for the evaluation of 
student performance.
However, the main question to be answered is "How does one use, and 
take advantage of, Behavioural Objectives in practice if one also accepts 
some of the claims made against them?". Thus against Behavioural 
Objectives many readers may accept that:
There is an element of ambiguity in most Behavioural
Objectives.
There is no automatic procedure for objectively producing 
Behavioural Objectives.
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Behavioural Objectives can always be broken down into 
more specific terms.
There is no automatic procedure for specifying performance 
criteria in Behavioural Objectives.
Behavioural Objectives concerned with recall of knowledge 
are easier to specify than those concerned with higher levels 
of learning.
The remaining sections (3.1 - 3.4) are therefore concerned with discussing 
how Behavioural Objectives may be used, taking such claims into account.
3.1 Explicitness
So far we have emphasised the need for explicitness in the writing 
of objectives, but how explicit can we be? Can we guarantee that any 
objective we write will be so explicit that there will be no possible 
ambiguity in interpreting it? Can we be sure that teachers independently 
preparing test items to measure student achievement of the objective will 
prepare identical test items of equal difficulty? In practice this 
is much easier said than done, and even experts will disagree over whether 
a given objective is sufficiently explicit. Clearly judgement must be 
brought to bear in determining the acceptability of specific Behavioural 
Objectives, and it is suggested that this is best controlled by submitting 
newly written objectives to a group of experts for judgement. If each 
member of the group judges each objective for its explicitness, this may 
be recorded in a table such as that below, where a 1 to 4 scale is used 
to indicate decreasing clarity.
"^'^ '■*Vi.,i;xpli c i tness 
Ob jective~~"L..„^ _^
Very 
Clear 
+ 1
Fairly
Clear
+2
Not Very 
Clear 
+3
Not At • 
All Clear 
+4
Objective 1.10 
Objective 1.20 
Objective I.30  
Objective 1.40
- -
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The mean score awarded each objective by the total group might then be 
calculated. Those objectives that appear least explicit to the group 
will have the highest mean scores, and should be recycled for clarifica­
tion. The main aim is to reduce the ambiguity in objectives as far as 
possible. The fact that an element of ambiguity may ultimately remain 
does not mean that an objective cannot be useful. In fact, empirical 
evidence exists to indicate that the use of objectives can enhance 
student performance.
It is worth noting that some educators try to avoid the question of 
ambiguity by using test items themselves as objectives.
SAQ 3.1
If it is accepted that subjective judgement is involved in determining 
whether Behavioural Objectives are explicit, which of the following state­
ments would have to be rejected.
Kejr •
A Ambiguous objectives may be identified by submitting them to 
experts for judgement concerning their explicitness.
B Some educators try to avoid the question of ambiguity by 
using test items themselves as objectives.
C If a Behavioural Objective tells you in unambiguous terms what 
a student should be able to do as a result of the learning 
process, and how what he does should be measured, it follows 
that the objective must be explicit.
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Answer
The fact that you judge an objective to be explicit does not mean 
that students, administrators, or other educators will of necessity come 
to the same conclusion. If we accept that judgement is involved in 
determining whether, or not, objectives are explicit, we must also accept 
that judgements vary from one person to another.
3 .2  Deriving Objectives
Unfortunately, there is no automatic procedure for producing the most 
appropriate objectives for a given course. Nevertheless, students have a 
right to expect authors and teachers to place objectives in perspective 
by identifying the logic behind their selection.
One way of logically deriving objectives is to work backwards from 
general statements of educational intent to more specific statements in 
the form of Behavioural Objectives. The steps taken can all be recorded 
in the form of a flow diagram which thus places specific Behavioural 
Objectives in perspective, and opens up the logic behind their derivation 
to public inspection.
An example should help illustrate the point. Let's consider the 
hypothetical case of a Professor of Biochemistry who is very concerned 
at the inability of new graduate students to critically review scientific 
journals without much initial guidance. He decides that his own 
department should offer a brief course to rectify the problem. Working 
backwards from the general to the specific he indicates that his ultimate 
aim is for students:
1.000
To be able to critically analyse articles on biochemistry 
in research journals.
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To achieve this he concludes that students must be able:
1.100
To understand statistical processes commonly used 
by researchers in biochemistry, and
1.200
To demonstrate a knowledge of,experimental designs 
commonly used by researchers in biochemistry.
These objectives he breaks down into further sub-objectives expressed as 
Behavioural Objectives, achievement of which can be measured. Thus he 
decides that in order to achieve objective 1.100 students should be able 
to achieve Behavioural Objective 1.110 - 1.l4o, two of which are indicated 
below:
1.110
Given data from any one of the attached experiments 
students should be able to correctly determine by means 
of a t test whether there is any significant difference 
between the two sets of data identified in each case, 
and
1.120
Given data from any one of the attached experiments 
students should be able to correctly determine to two 
decimal places the product-moment correlation between 
the pairs of variables identified in each case.
The logic followed is all recorded in the flow diagram overleaf, opening 
up the process to public inspection and criticism. Here we are not 
concerned with the appropriateness, content, or quality of the objectives, 
but simply the process followed. .
A2/25
General
1.200
To demonstrate a knowledge of 
experimental designs commonly 
used by researchers in bio­
chemistry. 1.220
1.2101.130
1.100
.To understand statistical 
processes commonly used by 
researchers in biochemistry
1.000
To be able to critically 
analyse articles on bio­
chemistry in major research 
journals.
1.110
Given data from anyone of the 
attached experiments correctly 
determine by means of a t test 
whether there is any 
significant difference between 
the two sets of data 
identified in each case.
1.120
Given data from any one of the 
attached experiments, correctly 
determine to two decimal places 
the product-moment correlation 
between the pairs of variables 
identified in each case.
Objectives above to be acquired. 
Objectives below already acquired.
1.111 1.112 1.113 1.114
Specific
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The following points are worth noting;
Each objective in the flow diagram, however general or 
specific it might be, is stated in the form of a learning 
outcome, indicating what the student should achieve as a 
result of the learning process. The main reason for this 
is that learning outcomes can be translated more readily 
than statements describing leeirning processes into the form 
of Behavioural Objectives.
If only the final specific learning outcomes are to be 
measured, it is sufficient if only these outcomes are 
expressed as Behavioural Objectives. This is the case 
illustrated here where the objectives to be measured might 
be identified as 1.110 - 1.l40 and 1.210 - 1.220.
Different educators starting from the same initial statement 
of educational intent (1.000) would have every chance of 
finishing up with different sets of Behavioural Objectives. 
The flow diagram does not produce objectives automatically 
from the general aim initially identified, but simply 
indicates the logic used in deriving the Behavioural 
Objectives.
Conversely, one cannot say that mastery of the specified 
Behavioural Objectives leads automatically to achievement of 
the ultimate general learning outcome (1.000) for this would 
imply that all the characteristics of the general learning 
outcome had been identified and expressed (with appropriate 
weightings) in the form of Behavioural Objectives. All that 
can be hoped is that achievement of the specified Behavioural 
Objective will lead towards achievement of the ultimate 
general aim.
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Although the more general learning outcomes need not be 
expressed in the form of Behavioural Objectives, considerable 
depth is lent to the evaluation process if this can be done. 
Thus the professor might well develop a test to measure the 
ability of students to critically analyse articles in major 
scientific research journals, and he might then express his 
ultimate aim (1.000) in behavioural terms which require 
students to master the newly developed test. Should students 
master the specific Behavioural Objectives, but not the 
ultimate, more general," one, this would suggest that the 
existence of prerequisite objectives had been ignored in the 
derivation process.
In working backwards from the general to the specific, 
objectives can be broken down into sub-objectives over and 
over again. For example, the Behavioural Objective 1.110 
could have been broken down into further objectives (1.111 - 
1.114) requiring students to demonstrate a knowledge of simple 
statistical concepts such as means, standard deviations, 
skewness of distributions, samples and populations. However, 
if the students already have that knowledge prior to joining 
the course there is little point in specifying objectives 
concerned with such knowledge. In working backwards from 
the general to the specific one might therefore suggest that 
the degree of specificity required is determined by the 
prerequisite knowledge already possessed by students joining 
the course.
Any procedure aimed at reducing the anomalies of subjective 
judgement must be welcomed, and the use of flow diagrams exposing the 
logic used in deriving Behavioural Objectives should be seen in this light.
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SAQ 3.2
If it is accepted that subjective judgement is involved in 
deriving Behavioural Objectives, which of the following statements 
would have to be rejected.
Key
A Flow diagrams help to identify the logic by which Behavioural 
Objectives have been derived from more general statements of 
intent.
B If an objective is to be measured, it should be expressed 
as a Behavioural Objective, regardless of how general or 
specific the objective might be.
C If a flow diagram indicates a set of Behavioural Objectives 
as derived from a more general learning outcome, it follows 
that mastery of the set of Behavioural Objectives indicates 
mastery of the more general learning outcome.
Answer
Determining the sub-objectives which are most likely to lead to 
achievement of an objective very much depends on subjective judgement. 
Different combinations of sub-objectives can generally be chosen, and 
there is no guarantee that mastery of the sub-objectives will 
automatically lead to mastery of the objective.
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3-3 Performance Criteria
In discussing the design of Behavioural Objectives we have 
indicated that anticipated performance levels should be clearly 
stated. Interpreted too literally this might suggest that we 
should specify clear cut standards (criterion-based tests) that 
students should be required to master. The setting of standards 
has enormous appeal to many teachers, but care should be taken not 
to treat performance criteria too dogmatically.
How does one identify a standard, the desired difficulty level 
of items to test that standard and the time limitations within which 
test items must be completed if the standard is to be reached?
It must be recognised that the defining of standards is somewhat 
arbitrary, and involes subjective judgement. Nevertheless, the 
specification of standards can be extremely informative.
If students fail to achieve the criteria specified a range of 
questions automatically presents itself. Were the students lazy or 
inept? Was the quality of teaching inadequate? Were the standards 
established inappropriate for the students in question? Rather 
than dogmatically passing or failing students according to their 
performance against a given criterion, it is more important to review 
the overall situation to identify problems and weaknesses. It may 
be that the standards specified were too high, and need to be modified 
in the light of student capabilities. Even when standards have been 
established by such a process it is quite possible that the entry 
behaviours of students joining the course could change, and standards 
will need to be modified once again. The type of approach which one 
might take in setting standards is summarised in the algorithm overleaf.
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Entry
Review prerequisites, and 
course content, if 
proportion of students 
recycled is large.
Present student with 
Course Pretest.
Present student with 
relevant remedial 
material.
No Did student achieve 
all course 
prerequisites?
P Yes
Present course to 
student.
Review criteria, and 
course content, if 
proportion of students 
recycled is large.
Present student with 
Course Post Test.
Present student with 
relevant remedial 
material.
No (Did student achieve all criteria specified?
Yes
Exit
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SAQ 3.3
If it is accepted that subjective judgement is involved in 
specifying performance criteria which of the following statements 
must be rejected?
Key
A In designing Behavioural Objectives, and Criterion-Based 
tests,anticipated performance levels should be clearly 
stated.
B Performance against a set of objectives depends on a variety 
of factors including the appropriateness of related 
instructional material.
C Criteria can be developed for student performance in the 
light of observed student achievements. Once criteria 
have been specified in the light of such knowledge they 
should be firmly adhered to.
Answer
The nature of instructional material (texts, etc.), the time 
available for instruction (timetabling), the quality of teachers, the 
quality of students, may all change from year to year, and criteria 
must be changed to meet the needs of the time. After all, who would 
suggest that the standards of nursing in Florence Nightingale's days 
are appropriate now. The criteria specified must inevitably depend on 
what criteria can be achieved. Assumptions concerning this before the 
event must depend on subjective judgement. To stick rigidly to specified 
criteria would be to ignore the fact that subjective judgement is involved 
in specifying criteria.
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3.4 In Conclusion
No one should treat this Unit as the last word on the subject of 
Behavioural Objectives. Readers interested in developing higher level 
objectives should at least refer to the Taxonomies of Educational 
Objectives developed by Bloom et al^^^’ while those interested in
delving more deeply into the subject might start by reading the 
reviews^ *^  ^’ (9), (10) listed below, taking particular note of the
extremely useful,. and extensive, bibliographies attached.
Bloom, B.S. (editor), Taxonomy of Educational Objectives: 
Cognitive Domain, New York; David McKay Company, Inc., 1956.
(6)
(7)
(8)
(9)
(10)
Krathwohl, D.R., Bloom, B.S., and Masia, B., Taxonomy of 
Educational Objectives; Affective Domain, New York; 
David McKay Company, Inc., 1964.
Bernabei, R., Behavioural Objectives, An Annotated Resource 
File, Bureau of Curriculum Development and Evaluation, 
Commonwealth of Pennsylvania, Harrisburg, 1968.
Ebel, R.R. (Editor), Objectives and Outcomes. In Encyclopedia 
of Educational Research (4th Edition), London: MacMillan
Company, 1969i PP 908-914.
Krathwohl, D.R., and Payne, D.A., Defining and Assessing 
Educational Objectives. In R.L. Thorndike (Editor), Educational 
Measurement (2nd Edition), Washington, D.C.; American Council of 
Education, 1971, PP* 17-45*
Walbesser, H.H., and Eisenberg, T.A., A Review of Research on 
Behavioural Objectives and Learning Hierarchies, ERIC, (ED 039 900), 
1972.
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Summary .
One of the primary aims in using Behavioural Objectives is to 
increase the objectivity with which judgements are made^whether these 
are concerned with determining the relevance of instructional material
or with the development of appropriate tests to evaluate student
progress. Attention to the points listed below should help promote 
greater objectivity;
* Behavioural Objectives should at least identify the student 
behaviour to be observed, the conditions under which the 
behaviour should be observed, and the level of performance 
to be achieved.
The fact that a Behavioural Objective contains the components 
mentioned above does not guareintee that it will be explicit.
Ultimately, an objective must be judged according to whether it
tells the reader in unambiguous terms precisely what the 
student should be able to do as a result of the learning process, 
and how what the student does will be measured.
In designing test items to measure student progress against 
related Behavioural Objectives the ultimate aim should be to 
be able to state that success, or failure, in achieving a 
given test item (or items) indicates success, or failure 
respectively, to achieve the related objective (objectives).
Subjective judgements are made in developing, and using. Behavioural 
Objectives. It is recommended that the logic behind such judgements 
should be opened up to public inspection. The following points are 
made with this in mind:
Since individuals vary in their estimates of the explicitness 
of given objectives, and the appropriateness of related test 
items, objectives and related test items should be submitted 
to groups of experts for judgement (validation).
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* Subjective judgement is involved in deriving Behavioural 
Objectives. The use of flow diagrams is not only helpful 
in recording the logic behind such processes, but also helps 
place specific objectives in a broader perspective.
' The identification of performance criteria is dependent on 
subjective judgement. The logic behind such judgements 
should be identified as far as possible. Failure to achieve 
specified criteria should not be treated too dogmatically.
Failure may be due to a variety of causes, including specification 
of inappropriate criteria.
Behavioural Objectives should not be seen as a panacea to solve all 
our problems, but simply as a useful educational tool. As with all 
tools they have their limitations.
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READER
This appendix reproduces the reader which was mailed on 28.11.75* to all 
students participating in the experiment.
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Abstract
Behavioural objectives lay the foundations for a thoroughgoing attempt 
to improve the effectiveness of educational systems. By specifying 
what the student should be able to do after the learning experience, 
the hope is that the outcomes of education can be brought in line 
with the intentions of the educator. To achieve this goal, it would 
be minimally necessary to ensure that the objectives were relevant, 
and that they could be used to prescribe fairly exactly the design of 
the educational process and the evaluation which would follow. The 
object of this paper is to assess such claims.
The paper starts by placing behavioural objectives in the context of 
the systematic approach to education, a particular kind of rational 
planning. A distinction is drawn between two kinds of systematic 
approach - the feedforward prescriptive mode and the feedback cyclical 
mode. The feedforward mode is ambitious, placing great stress on 
objectives, and insisting upon explicit procedures both for deriving 
objectives and for the subsequent process of design. The cyclical 
mode is less ambitious, but less vulnerable to attack. It accepts 
a downgraded role for objectives (they are seen just as part of an 
interconnected system) and it accepts that success will only bfe 
achieved by a process of testing and recycling. The cyclical mode 
puts less stress on the need to be explicit, and relies more on the
intuitive skills of the individual educator.
The cases for and against behavioural objectives are then discussed 
in considerable detail. At the end of this analysis it is clear that 
the strongest claims made for behavioural objectives cannot stand 
as they were. For example, it seems certain that objectives dp not
prescribe the design of the educational system, or the validity of
test items. And there are not satisfactory principles for deriving 
relevant objectives. These, and other criticisms, arise from deep- 
seated deficiencies inherant in the conceptual framework of the 
systematic approach. In particular it is claimed that the system is 
based on a poverty-stricken model of student-teacher interaction, 
that lists of behaviours can never adequately represent the structure 
of knowledge, and that the whole schema suffers from the weaknesses 
of operationalism. !
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These conclusions appear to demolish the stronger feed-forward 
prescriptions, and weaken somewhat the softer cyclical approach. 
The arguments on which these conclusions are based were tested on 
one of the standard and best known defences of behavioural 
objectives; and it seems fair to conclude that this particular 
defence does not meet the criticisms raised.
It is unlikely that the deficiencies of behavioural objectives can 
ever be fully repaired, no matter how much time or effort is 
expended. A certain mibage can be expected of any conceptual 
schema, and the behavioural objective/systematic approach, as 
practised by the best consultants, seems close to its limits.
This paper suggests that radical improvements depend upon 
constructing a less limited framework which allows progress in 
directions denied to the systematic approach. No such framework 
is proposed in the paper, though some hints are given.
For the present, behavioural objectives provide a well worked-out 
tool for rational planning in education. They have made possible 
certain improvements in the technique of curriculum design; and 
should not be discarded in disgust just because they fail to meet 
more exacting standards. But the application of these objectives 
should be tempered by a deep understanding of their limitations. 
This paper attempts to promote this understanding.
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Introduction
Behavioural objectives have been, for at least a decade, one of 
the central concepts of programmed learning and educational 
technology. They have now been incorporated into the theory of 
curriculum design, and so assume even greater significance. The 
recent flood of publications on behavioural objectives reflects the 
number of curriculum design courses which adopt this approach (in 
addition to the works of Mager and Popham, to be discussed later.
Block 1971, Davies 1971, Hauenstein 1972, Hartley 1972, McAshan 1970, 
Sund and Picard 1972, Vargas 1972 all bear directly on the
subject). Also, the development of such elementary management control 
systems in education as performance contracting, mastery learning, 
90-90-90 criteria, payment by results, depends critically on 
behavioural objectives.
So, much rests on whether the idea of behavioural objectives 
stands up to critical examination. Can the idea bear the weight 
that is now put upon it? This paper is an attempt to answer that 
question in a fairly thoroughgoing fashion. But before starting 
the main investigation we should ask a prior question: why should 
rational planning in education be interesting in any form? The 
reason is quite straightforward . Individual
teachers of genius have always been able to rely on their personal 
hunches and intuition; but as long as intuition is private others 
cannot easily 1 earn its basis. So for as long as anyone can recall, the 
outcomes of education have been at variance with the idealised 
pretensions of the educator. Systems of rational planning attempt 
to realise in practice the aims set in theory: and behavioural 
objectives form the basis of the only well worked-out system 6f 
planning in education. That is their importance.
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Part I; Rational planning in education
"Begin at the beginning and go on until 
you come to the end: then stop." (King of 
Hearts to White Rabbit)
To state educational aims in behavioural terms is to say what you 
expect the student to do after the learning experience that he 
could not do before. Such a prescription only makes sense within 
a certain context, inside a particular world-view, if you like.
In this case the context is a group of procedures bearing a close 
family resemblance one to another, and known collectively as "the 
systematic approach to education ". The systematic approach is, in 
its turn, a member of an even more extended club which includes 
all sorts of rational planning and design procedures.
1. The nature of planning
Planning is a typically human activity. By planning ahead we aim 
to regulate the disturbances that occur in our environment, anticipate 
and avoid forseeable difficulties, and act upon the world so as to 
turn it gradually into a more favourable place to live in. Our 
species has done this quite comprehensively, yet until recently 
the processes of planning have received little serious attention. 
Planning has been justified (above) as being necessary if results 
are ever to match intentions. This goal is now more difficult 
to achieve than ever before, because of the rapid developments in 
our society and in our knowledge of the world. We have the (correct) 
impression that we live in a dynamic world system which is complex 
and highly interconnected, and which we are not yet much good at 
regulating. The various well-known problems facing us result from 
our lack of true (regulatory) control mechanisms.
There is now, fortunately, some recognition of the need for an 
adequate account of the planning process (see especially Alexander
1964, Churchman 1968 a, b, 1972, Ozbekhan 1969, 1971, Vickers 1959,
1965, 1967, 1968, 1970, Braybrooke and Lindblom 1963). Although 
influenced by their work, the account which follows does not attempt 
to summarise their views in detail. It does, however, outline some 
of the features required of a successful system of planning s6 that 
the systematic approach to éducation can be seen in perspective.
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'Means
well-
defined
ill-
defined
we 11- 
defined
Ends
ill-
defined
procedural
solution
route A
route B
problem
Figure 1 : The ends/means approach to problem-solving.
An ill-defined problem may be converted into
soluble form via either of two routes, (from
an idea of Brian Lewis').
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Any system of planning may be called rational insofar as satis­
factory relationships exist between ends and means (this is a 
criterion of internal coherance); and may be called successful 
insofar as relevant problems are actually solved (a criterion of 
pragmatic effectiveness). This raises the question of the relation­
ship between ends/means analysis and problem-solving. One account 
of the problem goes like this: when both ends and means are well- 
defined the problem becomes just a matter of putting the right 
procedure into effect (procedural). Other problems start life with 
either ends or means ill-defined; in this case solution depends 
first upon resolving the ill-defined dimension. But the most 
interesting (and the most common) human problems have both dimensions 
ill-defined. There is then a choice of routes towards a solution, 
as shown in Figure 1.
Route A, the conceptual route, clarifies ends before means are 
selected. This puts emphasis upon definition of objectives and on 
a prescriptive, feed-forward mode of planning. Many recent kinds 
of rational decision-making procedures use this route, for example, 
systems analysis, PPBS, management by objectives, etc. (see Ansoff 
1965, Churchman 1968b, Odiorne 1965, Quade 1967). But despite the 
publicity given to these new methods most problems get solved by 
Route B, the expedient route, which uses the information about 
means to restrict the goals that are aimed for. Route B is closer 
to the form of traditional evolution, for it stresses feedback, 
successive adjustment, cycling procedures of design. It is fhe 
standard mode for the political animal, and has been called piecemeal 
social engineering (Popper 1945, 1957) or the art of the possible 
(Butler 1071) or planned muddling through (Kahn 1972) or the strategy 
of disjointed incrementalism (.» - Braybrooke and Lindblom 1963). 
Often temporal constraints force planners along this route in 
practice even though they may express preference for route A in 
theory.
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Now, although the pros and cons of these two approaches are 
fiercely debated by their respective advocates the alternatives 
are not mutually exclusive. Most real acts of planning use a mixed 
strategy by alternating the two extremes or even pursuing both 
routes at the same time. But the distinction does mark a real 
difference of attitude, and has practical consequences, as we shall 
see when we contrast hard and soft-line approaches to deriving 
behavioural objectives.
What might be expected of a successful theory of planning? If 
this were clear there would at least be some basis for judging 
behavioural objectives and the systematic approach as an example 
of planning in education. Below some criteria are suggested with 
special reference to the role of objectives in planning.
Objectives lie at the heart of the planning process, though they 
are far more crucial wherever route A is chosen. So it should 
be possible to get some further mileage from the ends/means 
distinction by dissecting the notion of an end. We can entertain 
all sorts of goals or objectives. How are they related one to 
another? Are they mutually exclusive, or causally or temporally 
related? Where do they come from, and how can we choose between 
conflicting alternatives? Such questions are susceptible to various 
lines of attack, most of which recognise that short-term 
operational goals only make sense if selected as steps towards 
longer-term strategic or normative goals. Thus, in Ozbekhan's 
scheme planning objectives are arrayed in a hierarchy (Ozbekhan 
1971):
^liE^tive planning. Here what ought to be achieved is decided 
according to the prevailing value system (for more extensive 
discussions of norms see Vickers and also von Wright 1963; and 
Ross 1968). The decision to fight a war, or to shift budgets 
from tertiary to primary education are essentially normative 
decisions.
Strategic planning. Here is determined what can be done ^  given 
a certain time and situation. Military strategy is the original 
example; nowadays we talk of aims being broken down into a 
plexus of sub-goals. That fSexus is the strategy.
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3. Operational planning. No goal can be attained unless the 
appropriate sequence of operations is chosen and put into 
effect. Thus the use is similar to military tactics. More 
generally, operational planning is ’instrumental», dealing with 
inputs from the environment, and taking action to attain the 
goals.
Ideally we should expect (i) clear rules or principles governing 
the origin of objectives, (ii) clear rules governing the transition 
from one level to another and (iii) clear rules governing the 
relationship between objectives at any one level. So far as I know, 
no existing planning systems meet such exacting requirements.
Systems of rational planning can often be characterised as 
favouring one or other of these three levels. For example, when 
Rapoport says'Conscience by its very nature, compels people to 
act on other than pragmatic grounds" he is putting emphasis on the 
normative level of decision-making (Rapoport 1964) in contrast to 
Kahn, whose essay on "Thinking about the unthinkable" is primarily 
concerned with strategic considerations (Kahn 1962). We shall 
find that the systematic approach to education is an operationalist 
scheme which very seldom considers the normative and strategic 
levels.
There are other expectations we might reasonably entertain of a 
system of planning. For example, it is important for the criteria 
for decision-making to be explicit rather than implicit. Only when 
criteria become public can they be examined, criticised, tested and 
improved. So, although no system of human action can hope to be 
fully explicit, the general intention is to shift decision-making 
from the private into the public arena.
Another expectation concerns the relation between the planning 
system and the environment it is trying to influence. This amounts 
to asking whether the planning system has an adequate model of the 
domain on which it intends to operate. A successful model of the 
domain enables accurate prediction, that is, enables the planning 
to be right, or nearly right, first time around. (And a successful
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model of the environment enables constraints to be correctly allowed . 
for). Later it will be argued that the lack of an adequate model of 
learning is one of the particular weaknesses of the systematic approach.
These are just the most obvious requirements of a system of 
planning. There are plenty more; but at least we can see that a 
system of planning is unlikely to be wholly successful in 
practice unless it satisfies adequately each of the criteria 
discussed above. And this is especially true if the domain of 
application is complex, which it certainly is in education.
2. The systematic approach to education
First, a comment on the word "systematic". Throughout this essay 
the approach is called systematic, and never "the systems approach". 
There is a good reason for this choice. The word "systems" is best 
reserved for those cases where a true systems theory is used.
General systems theory and cybernetics are two closely related 
attempts to provide such a systems theory. The behavioural 
objectives approach to education rests in no sense whatsoever on 
any such systems theory. It simply relies upon the systematic 
application of common-sense to the problems of education. This is 
a worthwhile end in itself, and does not need the pretentious 
conceit so often found, where the mere linking of boxes by arrows 
is held to be sufficient justification for using the word "systems".
The systematic approach is an attempt at rational planning in educa­
tion which claims wide validity. It can be applied (so it is said) 
at any educational level or to any subject-matter. And its advocates 
claim success where the approach has been properly applied. These 
are important claims, and justify attention. A distinctions needs 
first to be drawn between the two extreme styles of the systematic 
approach, namely, the feed-forward and feed-back modes.
1. Feed-forward mode.
Feed-forward systems are predictive; a famous example is the 
automated alignment of guns onto a moving target (e.g. an aeroplane ). 
Such a system needs to have (in advance) an extremely effective 
model of the world, if right actions are to be predicted with a high 
degree of success.
A3/10
In its feedforward mode the systematic approach conforms as closely 
as it is able to the King of Heart’s prescription. Objectives are 
decided upon, then the system is designed, then put into operation. 
Finally its success is evaluated using the objectives as criteria.
So, in the strongest formulation, objectives are held to be completely 
sufficient for the purpose of designing educational systems (providing 
due allowance is made for external constraints). Such a scheme, 
depicted in Figure 2, corresponds to the route A strategy discussed 
above, since ends are decided before means are chosen.
Objectives --- > Design ----- — ^ Execution ----- ^ Evaluation
Figure 2: the systematic approach, feedTorward mode.
2. Feed-back mode.
Feed-back systems use the results of initial action to alter their 
own behaviour. They fall into two classes, goal-attaining systems 
which cease functioning once a goal is achieved, and regulatory 
systems (like thermostats) which maintain constant relationships. 
Typically, feedback systems attain success by a process of successive 
adjustment. They need not (initially) have an especially accurate 
model of the domain they are attempting to control.
Since educational situations are very complex, success is rarely 
attained first time off. So the feed-back mode seems the natural 
model to use. The results of the first trial can be used to 
improve the system next time around, and so on as long as the system 
is operational. Thus in practice the systematic approach is usually 
cyclical, and has many features associated with route B.
A feedforward scheme is ambitious, but dangerous. If successful it 
would virtually solve at a stroke the problems of designing educational 
systems - that is the extent of the ambition. The danger comes in the 
likelihood of failure. It will later be shown that the stronger 
claims made for behavioural objectives do not stand up to critical 
examination. Since the feedforward systematic approach to education 
rests so clearly on behavioural objectives, the consequence is clear.
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On the other hand, the cyclical systematic approach is safer, 
but less ambitious and so less interesting. Success may eventually 
be achieved, but often after the objectives have themselves been 
revised. Or, it may not be possible to wait for success. Sometimes 
things do need to work first time. Clearly there are costs 
associated with this mode of operation, too. And since both extremes, 
or styles, each have benefits and costs, the various advocates of 
the systematic approach have taken up their individual positions 
somewhere along the spectrum.
Some problems plague the systematic approach whichever style is 
adopted. For instance, insofar as the systematic approach rests on 
behavioural objectives (and it does in all the formulations we shall 
consider), it can be characterised, as being almost entirely operational 
in nature, truncating the normative and strategic levels. This 
leads as we shall see to certain insoluble difficulties, or rather, 
difficulties that can only be solved by importing individual hunch 
and intuition rather than explicit formulation. So when it is asked 
"where do objectives come from?" no really satisfactory answer emerges.
Another problem is the view taken by the systematic approach of the 
domain (environment) it is trying to influence. We ask; what view 
does it take of the learner? Of the teacher? Of the interaction 
between the two? Of the structure of the knowledge, skills and 
attitudes it hopes the learner will develop? Of the relation between 
the goals of the learning situation and broader societal needs? We 
shall see that the systematic approach does indeed have a view on 
these questions, amounting to a model of the learning situation which 
will later be described, rather unkindly, as "impoverished".
But, whatever its deficiencies might be, the systematic approach is 
already in action, indeed it is by far the most influential style 
of rational planning in education today. Earlier the approach was 
described as "a group of procedures bearing a family resemblance".
That group includes performance contracting, mastery learning.
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90-90-90 criteria, payment by results, and various other ideas, each 
one differing slightly from its neighbours. All these schemes depend 
quite fundamentally on the idea of behavioural objectives, which will 
now be examined in detail. Devotees of the systematic approach 
believe their prescriptions are perfectly adequate, and of wide 
(or even universal) applicability, not bounded by subject-matter or 
by the type of objective aimed for. To what extent is their 
confidence justified?
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• Part II; The case for behavioural objectives
"Once objectives have been.defined, there is ho 
step in curriculum design that can legitimately 
be entitled ’selecting content’." (Gagné 1967)
Any system of rational planning must place emphasis on the definition 
of objectives; and to this rule the systematic approach to education 
is no exception. By developing in detail the idea of behavioural 
objectives it has been possible for advocates to claim that a 
strongly prescriptive basis exists for designing educational systems.
1. The form in which objectives should be stated
The primacy of objectives in curriculum design has been advocated, 
off and on, for many years (Bobbitt 1924; Charters and Waples 1929,
Dale 1967, Tyler 1950). But only recently has there been a coherent 
account of the behavioural objective (Mager 1961). Mager’s famous 
little work has had a widespread effect on training and education 
during the last decade. Originally meant as a training manual for 
programmed learning writers (and itself a program), it has now 
gained a much wider currency. The book’s message was simple; it
proposed that objectives should state what the student should be able
to do after the learning experience that he could not do before.
So, Mager makes a distinction between prerequisites, course descrip­
tion and objectives, as follows;
Prerequisites Course description Objectives
What a learner has What the course is What a successful
to be able to do to about learner is able to
qualify for a course do at the end of a
. course. ' . ■ '
Now, since prerequisites have essentially the same structure as objectives 
(they may be the objectives of previous instruction), the critical 
distinction is between course descriptions and objectives. An 
example of a course description would be;
"The course will include: an extended study of the social, 
political and economic changes, and a critical examination 
of these changes, and the applicability of the term 
’revolution’." (part of course description for the Open 
University course A202, the Age of Revolutions)
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An example of an objective is:
"Students will be able to give, or select from a given 
list, examples of the dépendance of modern industry on 
basic science." (one of the objectives of the Open 
University Science Foundation course, SIOO. It is 
fairly typical of its kind, even to the extent of not 
satisfying all Mager*s criteria;)
Mager’s prescription requires objectives to have three characteristics, 
The first is that they should be relatively unambiguous. This is 
achieved by selecting verbs which describe observable actions rather 
than verbs describing mental states or achievements. It seems clear 
that such verbs as to write, to construct, to list, to mark, etc., 
are open to fewer interpretations that such verbs as to know, to 
understand, to appreciate, etc. For example, suppose someone claims 
to know how a car engine works. What does this mean? Perhaps he 
can answer questions about the four-stroke cycle of the internal 
combustion engine. Or maybe he can mend an engine when it goes 
wrong. Who can say? They are quite distinct types of performance 
(labelled by Ryle as knowing that and knowing how, Ryle 1948), and 
would require different kinds of training. So the problem is 
overcome by stating the objective in terms of what the man should be 
able to not what he will know.
This kind of distinction (between, for instance, the different 
performances that might count as "knowing") is conceptually sound 
and practically useful. To draw attention to it has probably been 
the major contribution of behavioural objectives to the improvement 
of education and training, if only because the distinction encourages 
people to think what they mean when they plan a course. If there 
are limits to the transfer of learning (and there are) then it 
becomes crucially important to decide what, precisely, we expect 
the student to do after wards.
The second characteristic of a well-defined objective is that the 
conditions of performance should be stated. Mager points out 
(correctly) that to say the student should "be able to solve problems 
in algebra" would hardly be adequate. Instead, by clarifying the 
conditions of performance we arrive at some such formulation as:
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"Given a linear algebraic equation with one unknown 
the student must be able to solve for the unknown 
without the aid of references, tables or calculating 
devices." (Mager 1962)
So, to amplify the car engine example, we should need to say what 
type of engine was to be mended, what faults might be included, what 
tools and reference manuals would be available, and what time would 
be allowed for repair. Or, if an essay on the car engine was 
required we should need to say how many types of engine were to be 
included, how long could be spent on the essay, whether references 
would be allowed, and so on. Now since such conditions can be 
specified ever more fully, how far should the process be taken?
Far enough, says Mager, "so that others understand your intent as 
you understand it". That seems a sensible, if ambitious, criterion 
but it does have limitations, as we shall see later.
The third characteristic of a behavioural objective is that the 
standard of the student's expected performance should be indicated.
If he is to mend car engines, then he must correct n faults in 
a given time; or he may score points for corrected faults on a 
scale of importance. If he answers an essay question, then a 
skeleton marking schedule would show the intended standard (as would 
a model answer), and for objective tests the percentage correct acts 
as a standard.
So Mager emphasised the structure of objectives; the way they 
should be stated. In doing so he omitted some vital considerations, 
especially the question of the origin of objectives (where do objec­
tives come from?). For present purposes all that needs be said is that 
there is one more characteristic of a satisfactory objective namely, 
that it should bear some meaningful relationship with the general 
educational aims of a course. That is, the objective must be 
relevant and meaningful in its context. No rules are given for 
achieving this criterion, which is actually the most difficult to 
achieve, yet the most important of all.
So, to summarise, the characteristics of an adequate objective are, 
in order of importance:
1. The objective (somehow) relates properly to the general 
educational.-aims.
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2. The objective states what the student will be able to 
do after the learning experience (that he could not 
do before).
3. The objective is brought to the appropriate level of detail 
by specifying the conditions relevant to the performance.
4. A standard of performance is indicated.
2. Benefits claimed for behavioural objectives
One of the undoubted advantages of the behavioural objective 
approach is that it alone has been worked out in sufficient detail 
to be of use in practice (no other rational approach to education 
has got so far). The system thus wins by default, since no-one can 
imagine another or a better way of doing things without incurring 
the penalties (as well as the benefits) of relying heavily on 
individual experience and intuition. But advocates of the dogma 
claim more than this, naturally. They claim that the use of behavioural 
objectives, and the systematic approach of which the objectives are 
an integral part, leads to the following kinds of benefit.
1. Stimulus to clear thinking.
The detailed, explicit form of the objectives certainly forces the 
teacher to come down from the clouds and think in specific terms and 
not in vague ambiguities. That is good in itself (it would be a 
prerequisite for any system of design or planning) and has the 
additional benefit of revealing value judments that might otherwise 
remain hidden. So one can see, for example, just what a teacher 
does mean by "teaching science" or "inculcating a sense of moral 
values" or whatever. And, once externalised, such plans can be
subjected to the rational processes of discussion, criticism and
testing, and so may be improved.
2. Aids to design.
One important design problem is knowing what will count as a valid 
evaluation. Anyone designing or planning a system needs to ask - 
what would a successful solution look like? What criteria roust it 
satisfy? It is claimed that behavioural objectives answer this by 
providing the only possible rational basis for evaluating the success
A3/17
of a learning experience (this is the strongest formulation). So 
the course is successful if, and only if, the student can perform 
as the objectives predict. The terminal test items are predetermined 
by the objectives, in an obvious way - i.e., can he or can't he 
mend the car engine? This contrasts favourably with most traditional 
educational situations, where the examinations may have no obvious 
connection with the vaguely stated aims.
A second important design problem is knowing how to construct the 
system, given the objectives. Objectives supposedly make clear how 
the process of teaching should be executed, that is, they assist in 
the selection and design of instructional activities. This is 
especially crucial for those workers who intend to build a full- 
blooded behavioural technology of education (e.g. Gilbert 1962,
Gagne 1965). Gagne says ;
" W h a t  various authors have attempted to show... is that 
there seem to be classes of behaviour, the members of 
which have a formal identity, irrespective of their 
particular content... the question can then be asked, 
with respect to each of them, what conditions are 
necessary to bring about their learning?" (Gagné 1965)
The idea is, then, that classes of behaviour, such as multiple 
discrimination, behaviour chains, concept learning, etc., each need 
a distinct kind of instructional treatment. This is an attempt to 
provide a strong prescription for designing educational system.
Gagnés most distinctive contribution follows on by suggesting how 
different learning goals may be interrelated. His idea is that 
any complex subject-matter can be regarded as a "psychological 
learning hierarchy" where the ultimate terminal goal is a high- 
level principle dependant on various lower-level principles or 
concepts (enabling objectives).
Though there are now good reasons for thinking that this is not a 
completely adequate account of the structure of knowledge ; for 
present purposes Gagnes idea can be taken at its face value. He 
did present empirical data showing that mastery of higher-level 
principles depended on mastery of lower-level principles. This
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suggested that there were only a limited number of ways that 
teaching could be arranged if the terminal objectives were to be 
efficiently attained, an implication that was fully understood 
by programmed learning writers.
3. As part of an integrated system
The attempt to use objectives to prescribe design and evaluation, 
is to use them in a feed-forward manner. But since only a perfect 
scheme could solve such complex problems first time round most 
practical workers take a more lenient view. Although in theory 
objectives come first and everything else afterwards, in practice 
all parts of the system can be mutually adjusted until a satisfactory 
"fit" is found. This means that the design procedure is really 
cyclical, with various activities carried on in parallel, and many 
feedback loops in action. Not only does the finished product get 
tested and revised, but it is widely conceded that even the objectives 
themselves should be subject to revision in the light of experience.
It can on occasion be dangerous to fix objectives too early. Of 
course, if you allow this, then you do undermine the more extreme 
claims made for behavioural objectives. But it seems the only . 
sensible way to proceed. As an example, when I introduced my colleagues 
at the Open University to the systematic approach to course design 
this rider was cautiously added:
"We have placed the sections on objectives, assessment, 
and activities in the order which seemed to us to be 
the most sensible: this does not imply that the author must 
go through these stages in that order completing each one 
before he moves on to the next. That would be altogether 
too mechanical a view of the procedure we advocate. Rather 
we would suggest that the author did the best be could with 
objectives, then moved on to a consideration of the end- 
of-unit test, and then moved on to some sample activities^
At this stage he would be well advised to return to the 
objectives and revise them in the light of his work on 
tests and activities; and to carry on with this procedure
until he felt that each of the three stages had been
specified as exactly as was possible at this stage. That 
having been done, he would be in a position to try a first 
draft; and naturally in the course of writing the first 
draft he would think up activities and possible change 
some of the objectives. But he would of course be doing 
this upon a soundly structured basis instead of a vaguely . 
thought out, rather haphazard, off-the-cuff scheme.
(Macdonald-Ross 1970)
So we ought to bear in mind that although objectives are supposed 
to prescribe course structure and evaluation, all sorts of subtle 
adjustments are made in practice. This is a point scored for 
common-sense, though it does make the role of objectives somewhat 
less dominating. The advantage of such a cyclical design system is 
that it enables the system to continue improving over a period of 
time.
The first consequence of cycling is that the objectives, course 
content and tests may eventually form parts of an interlocking 
system, a coherent whole, where changes in any part will require 
adjustments in all other parts. This amount to saying that 
educational systems should exhibit the property of internal 
consistency or Coherence. This has value as a diagnostic feature, 
for if inconsistencies exist the student is sure to be in trouble. 
The following example (from the Open University course TS 282/2 
Electromagnetics and Electronics) illustrates the point.
Extracts from the unit Comment s
Â. General aims 
"The aims of this unit are: 
...2. To give a physical and 
mathematical understanding of 
flux and magnetic fields and 
their relationships to the 
flow of electric current."
B, Behavioural objectives 
"When you have finished this 
unit you should be able to:
... 3. Sketch the H-field lines 
associated with a current 
carrying wire, coil and sole­
noid, and a bar of soft iron 
in an H.-field.
Bear in mind, as you consider 
the objectives and test items, 
that they are supposed to index 
"understanding".
Sounds all very innocent, just 
two sketches and a calculation. 
Can the student rely on these 
objectives describing all he 
will need to do at the end?
Alas, the answer is probably no. 
Notice the mismatch with the
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Extracts from the unit Comment s
...4. Sketch the B-field 
lines associated with a current 
carrying wire, coil and solenoid, 
and a bar of soft iron in an 
H-field.
...5. Calculate the flux density 
at the centre of a current 
carrying loop and a solenoid in 
air."
C. Aims mentioned in text 
"In this and the next few 
sections of the unit, I want 
to try and establish certain 
ideas and results; namely
1. why we need to introduce the 
H-field
2. how it is related to the 
B-field
3. how the magnitude of the 
H-field can be calculated
4. how the H-field is related 
to the concept of a magnetic 
circuit."
D. The text
The actual teaching material 
cannot be reproduced for space 
reasons.
E. Self-assessment questions 
There are several calculations 
of B-fields (flux density) and 
some worked.examples (but no 
questions) on H-fields
aims in A and C, with the actual 
teaching material (not shown 
here) and with the assessment 
questions.
This is quite a shock. These 
aims are very far-reaching.
What are the authors intentions, 
and what will the students be 
expected to do?
But even when read carefully 
does not resolve the problems 
(though it does tell us that 
B-field 5. flux density, and 
H-field = magnetic field).
The flux density calculations 
relate directly to objective B.5., 
and the H-field calculations relate 
directly to aim C.3. Is this what 
the author's aims really amount to?
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Extracts from the unit Comments
F. Examination question 
Not possible to display Would be difficult to predict. 
Probably a calculation. So much 
for the grand aims.
Now, this example has been introduced for one reason only: to show 
what results when the principle of internal consistency is not 
followed, and to make clear the problems students face when they 
are presented with conflicting clues as to the teacher's intent.
The great merit of the cyclical systematic approach is that it 
pinpoints such inconsistencies, and allows them to be eliminated by 
a process of adjustment. There is no doubt that the revised version 
of this unit can take advantage of these criticisms and present a 
better face to the student next time round. This contrasts favourably 
with some traditional teaching situations where the same mistakes 
tend to be repeated at infinitum.
The second consequence claimed for the cyclical design a[)proach is, 
that eventually the aims set in theory can be realised in practice.
To appreciate what an attraction this is one must recognise how 
often the actual outcomes of learning are at variance with the 
idealised pretensions of the educator. Much credit is due to those 
programmed learning writers, who by defining objectives, writing 
frames, testing and revising, showed conclusively that the outcomes 
of learning could be bought in line with prestated objectives. This, 
the replicability of instructional outcomes, is held by some to be 
the most important of all advantages offered by the systematic 
approach.
4. As an operational aid.
Objectives serve usefully as operational aids, principally because 
they are formulated in terms of action. For instance, they can 
act as a medium of communication or, as Lewis would have it, a 
mechanism for telling (Lewis and Cook 1969). Curriculum design is 
almost always carried out by teams, and these days there can be
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division of labour even in classroom teaching. How shall each
member of the team know what is being asked of him? Only by having
highly definite, well-specified guidelines, in lh<' form of 
behavioural objectives.
The need for this communication has boon made dramatically clear at 
the Open University, where a course unit author must tell his colleagues
on the course team what he intends to do. This is partly because
they have the right to criticize and influence his teaching scheme; 
but even more so because their units are expected to fit in with his.
If they are not clear as to what it is that he is trying to teach, 
there is little hope of an integrated course resulting. So this is 
a process of consultation and adjustment between members of a team 
who are equals. Then there is the process whereby the author's 
ideas are executed with the assistance of visual designers, 
typographers, television and radio producers, etc. It is easy to 
see that clear specification of intentions are of critical importance 
to the success of such a complex process.
Objectives can also be useful as a medium of communication between 
the author (or teacher) and the student. In other words, if students 
benefit from knowing where they are going, then it is suggested that 
he is shown the list of behaviours he will be expected to exhibit.
Thus (so it is said) there can be no doubt that the student knows 
what is expected of him. This is the idea of the "advance organiser";
The other opeiational benefit claimed for behavioural objectives is 
less obvious and more controversial. The objectives may be used, it 
is claimed,- to provide individual treatment for students. That is, 
because outcomes are replicated, treatment can be individualised.
But it is not clear what is being meant by "individualisation" in 
this context. It clearly doesn't mean that students work for 
different objectives, though bright students will achieve more 
objectives and so have a greater range 'of personal choice. It may 
mean that students with different entry characteristics are catered 
for, and that remedial support is provided appropriate to the nature 
of the student's deficiency. This presupposes that the teacher has 
considerable diagnostic capability at his command, a condition that
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may be realised if an adequate network of tests has been based on 
the objectives.
Or perhaps individualisation means that the student can choose his 
own way to reach the objectives. Thus, he might contract with the 
teacher to reach the goal using various facilities to do so. In 
either sense, we know it is possible to build individualised 
instruction around a framework of behavioural objectives: there are 
successful projects to prove it. But is this the only way to 
individualise? Here the evidence is less clear. Bishop and Esbonson 
believe that behavioural objectives play an essential role; Noar 
obviously doesn’t, for her book concentrates on process, with only 
glimpses of the role that objectives might play (Bishop 1971, Esbensen 
1968, Noar 1972). Perhaps the rangé of new problems caused by 
individualising instruction is so considerable that no author feels 
competent to present a complete synthesis at present (see also the 
essays in Howes 1970 and Weisgerber 1971a, b.) Or, more likely, 
the usual conceptual schemes are not adequate to support an effective 
individualisation of instruction (for a fresh look see Pask 1972a,
Pask and Scott 1972).
The advantages claimed for behavioural objectives are, then:
1. They form the only well worked-out method of rational 
planning in education
2. They encourage educators to think and plan in detailed, 
specific terms.
3. They encourage educators to make explicit previously 
concealed values.
4. They provide a rational basis for the evaluation.
5. They prescribe the choice of instructional means.
6. They form the basis of a self-improving system.
7. The system eventually achieves internal consistency.
8. And the system eventually realises in practice the aims 
set in theory.
9. Objectives serve as a medium of communication.
10. Objectives can be made the basis of individualised 
instruction.
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This list does have some overlap between items and hence some 
redundancy. Nevertheless, it shows clearly what an attractive 
case can be made out for behavioural objectives. Alas^most of these 
strongly-worded claims will need to be watered down or even 
negated in the light of the following criticisms.
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Part III : The case against behavioural objectives
"Any of the objections given by teachers to 
instructional objectives seem to be predicated 
upon inadequate conceptions of education, 
curriculum, or instruction." (L. Tyler 1969).
In the writings of the advocates of behavioural objectives one 
often senses a certain lack of patience with those who do not 
entirely concur with their dogma. Opposition from educators 
is often interpreted as symptomatic of laziness, ignorance, 
self-interest or general incompetence. Of course, this will 
be true of some individuals. But it is worth considering 
another interpretation, i.e. perhaps teachers sense that at the 
very basis of the dogma lie certain crucial difficulties - 
difficulties so fundamental that they cannot be entirely 
eradicated no matter what effort is applied, difficulties that 
arise from the very conceptual framework upon which the 
behavioural objective/systematic approach is constructed.
The central message of this paper is that such difficulties do 
exist, they are real and cannot be avoided. The purpose of 
this section is to document and analyse these difficulties in 
such a way that their implications are clear and cannot be 
easily evaded. Most of the examples have been developed from 
my experience using the systematic approach at the Open 
University and elsewhere, though some have appeared in the 
literature previously in one form or another.
1. Where do objectives come from?
The first and most natural question for teachers to ask after 
hearing about the behavioural objective dogma is, where do 
objectives come from, and how are they derived? This immed­
iately uncovers the serious and deep-seated problem of origins, 
which has never been solved by advocates of the systematic 
approach, though various unsatisfactory attempts have been made,
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1. Avoiding the issue.
Quite a few people have discovered to their surprise that some 
leading advocates go out of their way to avoid this problem 
altogether, as Mager did in his preface:
"This book is NOT about the philosophy of 
education, nor is it about who should 
select objectives, nor is it about which 
objectives should be selected." (Mager 1962).
Now, an author is perfectly entitled to limit his area of 
discussion if he so wishes. But the problem does not go 
away, and Mager's subsequent books have not brought the 
solution much closer. Two of them have been mainly concerned 
with training for skills, which as we shall see allows the 
problem of origins to be deflected (Mager and Beach 1967, Mager 
and Pipe 1970). The third book is concerned with reinterpreting 
the students' attitudes towards learning as a matter of approach 
c or avoidance behaviours - an interesting, but limited viewpoint 
(Mager 1968). Mager's latest work does face the problem more 
directly, though not,in my opinion, successfully (Mager 1972). .
Gilbert's attempt to construct a technology of education, which 
he called "mathetics", also foundered on the same rock. He says 
of mathetics that "its techniques do not extend with any authority 
to the problems of human value" (and what, then, is education 
supposed to be about?), and goes on to explain:
"The responsibility of those who design the teaching 
materials does not extend to determining the con­
stituents of mastery; technical knowledge of the 
learning process does not supply special wisdom 
about what should be taught. The matheticist, 
as a technical person, has no alternative but to 
assume that the repertories of synthetic behaviour 
prescribed by the public school authorities 
represent the best available account of the public's 
educational objectives." (Gilbert 1962).
This evasion amounts to à truncation of the process of planning - 
chopping off the normative and strategic levels, and concentrating 
on operational issues. The adoption of a "technical person" 
disclaimer would only be appropriate if there existed fairly 
widespread and detailed agreement about the desired nature of
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education. Otherwise, the technical person would be avoiding 
the most important issues, and perhaps applying his energies 
in a quite misconceived direction. Does a widespread agree­
ment exist about what constitutes a relevant and worthwhile 
education these days? There is plenty of evidence that it
does not, not among teachers, certainly not among
students and probably not in the public at large (who often 
complain, and maybe justifiably, at the products of our 
educational system). A whole body of literature has now arisen 
to articulate this discontent, sufficient one would imagine, to 
demolish naive faith in the "public school authorities" (Goodman 
1962, Holt 1964, Illich 1971, Kozol 1967, Neill T962, Postman 
and Weingarten 1969, Reimer 1971).
There is one possible defence of Gilbert's position, namely the 
defence provided by the behaviour therapist Bandura (see Bandura 
1969, Chapter 2 "Value issues and objectives"). He makes the 
avoidance of normative judgment by the therapist a virtue, as 
follows:
"Behavioural objectives are frequently (left) 
unspecified in order to avoid acknowledging 
the value judgments and social influences 
involved in the modification of behaviour."
And again "...the choice of behavioural 
objectives is rightfully the client's."
This style of argument may be translated into educational 
terms rather like this: a teacher is entitled to teach (or
"shape the behaviour of") a student if and onlv if that student 
agrees to the list of behavioural objectives that represent the 
goals of the transaction. This is, at first sight, quite a 
good defence; for a start it eliminates many of the deschooling 
critics mentioned earlier, since they, too, believe the "client" 
should exert a controlling influence. Alas, the defence is not 
completely adequate, though it has much to commend it. (No 
mention will be made here of the counterarguments a psychoanalyst 
might make; discussion is confined to the educational issues). 
The key weakness lies in the differences between the educational 
enterprise and the enterprise of behaviour modification. For 
instance, if I compulsively wash my hands several hundred times 
a day, ôr if I have a morbid fear of cats, then I will probably 
be only too keen to agree that such behaviours should be
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extinguished". No problems of morals would seem to arise, 
and even if they did only two people would need to agree - 
myself and my therapist.
But many factors would militate against such a simple procedure 
in education. Some (many?) students genuinely do not know 
what they wish to learn, and expect the teacher to provide 
guidance and leadership. Even if a student agrees that he 
wishes to learn, say, chemistry then he is bound to be ignorant 
of the meaning of the terminal goals (whereas the patient knows 
only too well what compulsions or phobias mean). And then, the 
detailed goals may be independent of both the teacher and the 
learner, in the sense of Popper's "third world" of objective 
knowledge (Popper 1972). It would not be possible for a student 
to agree to learn chemistry and at the same time not agree to 
learn about chemical reactions. That's part of chemistry whether 
you like it or not. ■ Finally we should note that teacher and 
learner are not alone in this transaction : many others have a 
right and a duty to influence the nature of education, just as 
they must assist its execution (even if only by paying taxes).
contractual situation exists, though the needs and 
wishes of the student might well be allowed to exert more in­
fluence than they do at present.
If Bandura's defence is not sufficient, then the problem of 
origins must be faced. We need to know, in some detail, how 
objectives can be derived. What would a solution to this 
problem look like? Minimally, objectives must be justified 
(by considerations at the strategic and normative levels) and 
explicitly-stated selection procedures must be provided. To 
their credit, most experts have paid attention to methods of 
deriving objectives; we shall now see whether their prescriptions 
are satisfactory. Two schools of thought have emerged. One set 
of authorities attempt to provide explicit rules for converting 
observable human action into behavioural objectives. These, the 
"hardliners" tend to minimise or deny the distinctions between 
knowledge and skills and consequently between education and 
training. The other group, the "softliners", acknowledges the 
distinction between education and training, and concentrates on 
trying to justify the objectives.
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This latter group usually presents no explicit rules for
i
moving from the normative to operational level, thus leaving 
much to individual hunch or intuition. As a consequence of 
their positions, the hardliners stress the feed-forward role 
of the systematic approach, whereas the softliners emphasise 
the need for cycling and successive adjustment. Each of 
these prescriptions will now be examined.
2. The hardliners.
The basis of the hardliners' case was laid during and after 
the Second World War, when great advances were made in the 
theory and practice of military and industrial training.
The strongest set of procedures (task analysis) owes its 
origin to R. B. Miller, working on the problems of the American 
Air Force. Like other armed forces, the AAF found itself able 
to develop new equipment faster than trained personnel. The
object of Miller's research was to find how to reduce the lag
(sometimes amounting to several years) between the introduction 
of new equipment and the availability of trained personnel to 
operate and maintain it (Miller 1962). Though the details of 
Miller's scheme will not be presented here (since it is really 
geared to man-machine systems training), the first of his 
"major classes of training decisions" is worth noting, namely: 
What are the criterion performance requirements? This shows 
how the results of task analysis lead naturally to a behavioural 
specification of objectives.
The criteria for man-machine systems can be deduced before they 
are operational from the predicted machine and system performance 
characteristics. But more usually, task analysis descriptions 
are taken from actual observations of experienced workers or 
"master performers". The most extreme formulation of this idea 
was contained in Seymour's skills analysis:
"Starting from the detailed breakdown provided 
by work study, the skills analyst proceeds to 
identify and to record in detail each movement 
made by an experienced worker...." (Seymour 1968)
There might seem to be no insuperable obstacle to deriving 
behavioural objectives if the intention is to train people to 
do things. What else, it may be asked, should be the criterion
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of a skill except the ability to perform? Actually, this kind 
of specification of training by the eichaustive description of 
behaviours has quite severe limitations even in the industrial 
training context for which it was created. Jobs change and 
n e w  jobs arise (in which case there is no "experienced worker" 
available); and the list of behaviours exhibited by a master 
performed may be so long that a training program designed to 
cover them all would be most costly. The critical incident 
technique of Flanagan is an attempt to face this problem by 
identifying those performances which are most critical for the 
job (Flanagan 1954), and in the last resort the objectives of 
training must contribute significantly to the objectives of the 
whole organisation (Odiorne 1970). Unfortunately the problem 
of relevance is even less tractable in the field of education.
Another typical problem of industrial training occurs when 
personnel need to think and use their own initiative rather 
than follow set procedures. The mere mention of the word "think" 
is enough to make a training analyst shiver, yet its use seems 
inescapable^ For example, the Unibed Kingdom Atomic Energy 
Authority (UKAEA) have a whole training film devoted to the 
necessity of thinking. Apparently technicians using high 
energy electrical equipment are taught the acronym SIDET, meaning:
1. Switch off,
2. isolate,
3. Dump
4. Earth 
and THINK
Why should thinking be necessary if the procedure is adequate?
In s h o r t ,  because all sorts of alarming accidents may occur if 
the procedure is followed blindly. Thinking about the principles 
underlying the procedure of earthing is the surest (and most 
economical) safeguard against unforseen occurances.
But still, it may be conceded that task analysis is a valuable 
tool for training analysts. Is it possible to transfer the 
technique, using it as a strong procedure for deriving 
educational objectives? This is what the hardliners propose.
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For this purpose it is necessary to deny that any real distinction 
exists between education and training, so that the technique 
which worked for training would automatically work for education. 
Duncan, for instance, talks about avoiding "the arbitrary 
distinction between skill and knowledge." (Duncan 1972). But 
this is a pretty uncomfortable stand to adopt, as I have said 
elsewhere:
"The distinction between knowledge and skills is 
actually quite valuable, as a little reflection will 
show. We can ask about an idea (expressed, for example, 
as a statement): is it true or false? how did we come 
to know It? how can it be justified? And we can then 
note that knowledge consists of meaningful ideas 
linked together to form a coherent view of the world 
(notice that you can say'skills' but not 'knowledges').
The notions of truth and coherence aren't directly 
applicable to skills; they are the identifying 
features of knowledge. On the other hand, skills 
are usually useful and are performed to given standards.
They become refined, repeatable, routinised, predictable 
and eventually may come to be performed subconsciously.
In any event, it is easy to find types of educational 
experience which have nothing to do with skills - learning 
for learning's sake, for instance. The distinction 
between knowledge and skills is deeply embedded in our 
ordinary language for the excellent reason that it is 
meaningful and functionally necessary. To have a skill 
is to have the ability to execute useful tasks to 
publicly agreed standards of performance. This clearly 
implies that a task analysis procedure might be effective 
for skills but inadequate for general education." 
(Macdonald-Ross 1972c)*
If this type of argument is accepted then the hardline approach 
must fail, for it does not show what extra must be added to 
task analysis to make it suitable for education. Look at it 
this way: where observable actions really are an end in them­
selves, and are supported by minimal knowledge or understanding, 
then task analysis procedures are appropriate. But to specify 
the objectives for a course on economics by going along to 
observe a "master performer" would be quite fruitless unless you 
were also willing to take seriously the huge network of knowledge 
and understanding that lay behind his actions. And these are 
the very notions that were initially supposed to be rejected.
The merit of the task analysis approach is to draw attention to 
the performatory aspects of education. Students do have to pass 
exams, and will be expected to operate in the outside world. 
^Footnote. the fact that the right answer can be given for the 
wrong reason is a further argument for retaining concepts such as 
knowledge and understanding.
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The question is, how should these performances be related to the 
objectives? One prescription is that given by Evans who comments 
on the difficulty of constructing good objectives ("nobody in the 
world but Bob Mager and myself knows how to write behavioural 
objectives and sometimes I wonder about Mager", and suggests 
that test Items could usefully do service in place of objectives. 
Thxs makes a good deal of sense; students often do take tests 
and examinations to be the real objectives of a course, and with 
some justification. But it would take rather a lot of test items 
to specify a whole course, too many for easy comprehension. And
where, pray, do the test items come from?
The hardline case thus seems to fail. it is not sufficient to use
observations of action (whether of action at work, or during
examinations) for a prescription of educational objectives, if 
one takes the meaning of the word 'education* at all seriously. 
This is a blow to the hopes of a straightforward no-nonsense 
prescriptive approach to education.
3. The softliners.
In contrast, softliners fully accept that educational objectives 
need to be derived in a way which does justice to the difference 
between education and training. This makes their approach 
safer, though this gain is achieved at the price of being less 
explicit than the hardliners about the mechanism of derivation. 
Typical of this school are the works of R.w. Tyler and Pbpham 
(Tyler 1950, Popham and Baker 1970 a,b see especially diagram 
on page 96 of the latter). Tyler's suggestion, which Popham 
endorses, is that objectives are derived from three major 
sources of data- the learner, the society and the subject-matter. 
Most people would have to think hard to imagine any other 
sources - but how should thederivation be made? No answer is 
given, except that the philosophy of education and the 
psychology of learning should act as filters. Now the notion 
that philosophy and psychology can be used to turn "tentative 
general objectives" into "precise instructional objectives"
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is frankly hilarious-one cannot believe the authors are seriously 
suggesting this as an operational procedure. All the critical 
decisions seem to be left to the intuition and common-sense of 
the teacher, a strange position for a systematic approach to be 
in. And the situation is not much improved by providing 
behavioural objective banks - on what basis should the teacher 
make his selection?
How should the softline approach be rated? This depends on what 
claims are initially made for the systematic approach. If it 
is supposed to provide successful, predictive solutions to the 
problems of education, then it is not sufficient to provide 
weak rules for deriving objectives that leave so much to the 
intuition of the individual. On the other hand, if the 
systematic approach is seen as a fairly weak crutch, better 
than nothing but not leading to powerful prescriptions, then 
perhaps the softline approach does all that is required. But 
it is not my impression that the advocates of behavioural 
objectives wish to be driven into such a corner: that is their 
dilemma. Weak versions of the systematic approach cannot support 
such ambitious and demanding schemes as, for instance, payment 
by results or mastery learning. More important, it is not clear 
whether weak procedures can deliver the goods: that is, whether 
the outcomes of education can be brought in line with the 
initial aims. And that, surely, was the purpose of the whole 
enterprise.
2. Design
Now assume that the list of behaviours is agreed. If the dogma 
is correct then such a list should show how the learning situation 
should be designed (strongly prescriptive) or at any rate be 
extremely helpful in the design process (a weaker formulation).
That is, from the list of behaviours can be derived, by a rigorously 
logical procedure, both the strategy and the tactics of the many 
educational experiences which are to be presented to the student. 
This ambition, very prominent in the writings of Gagne for instance, 
runs into some serious snags.
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1. Voyages of exploration.
We sometimes find it useful, at the Open University, to distinguish 
between those course units which represent a voyage of exploration 
by the author, and those which are simply a mechanical repetition
of a task often performed before. On the one hand the author
struggles with ideas he may never have fully worked out before, 
let alone taught. Or he tries to present familiar ideas in an 
entirely new light. In the second case he will have run such 
courses many times before, set and marked examinations on the course,
written papers and text books, and so on.
Now it is a sad fact that on voyages of exploration 
people most need guidance, and are least likely to get
it. Only while actually creating and running the course will 
the author solve his conceptual problems. In a very real sense 
he does not really know where he is going until he gets there.
That doesn’t mean he lacks purpose, but it does make the detailed 
prespecification of goals rather pointless. In exploratory 
situations authors are (rightly) reluctant to close their options 
too early, and if browbeaten into writing behavioural objectives 
will face the uncomfortable option of having their creative 
choices constrained, or else constantly changing the objectives.
In the later case, of course, the hope of using the objectives 
prescriptively fades.
In contrast, it is rather easier for an author to produce and 
use behavioural objectives for courses whose conceptual problems 
he has already faced and solved. In general, he has worked out a 
reasonably effective teaching procedure for getting students 
through the kinds of tests or examinations he wishes to set.
But this amounts to saying that the objectives are descriptive 
rather than prescriptive, or at any rate, that they have only a 
marginal influence on the design process.
2. The anti-planner.
The kind of teacher who is often criticised by systematic theorists 
is the one who lays great stress on flexibility and the need to 
adapt to take advantage of the opportunities that occur in the
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classroom. This is a classic stance for an anti-planner (see 
Churchman 1968b) and is so often encountered, that it deserves mention 
here. Popham responds, quite reasonably,by saying that 
adaptation should take place within the context of planned 
objectives. This would be adequate, if it did not lead to
another problem: if the teacher has just a short list of aims
he can remember them, but they are rather general, whereas if 
he has a fully specified list of behavioural objectives they 
are too unwieldy to use in a classroom. This is the level of 
specificity problem, discussed later.
Should teachers consult their protocol of behaviours before 
deciding how to adapt? Is there a procedure which
works and can be suggested as a response to the anti-planner?
3. Instructional sequence.
Is there one best sequence for all students, or one optimal 
pathway through the subject-matter? It used to be thought, by 
linear programmed learning enthusiasts, that the answer to this 
question ought to be yes. The reasoning was that whatever 
terminal behaviour required could be shaped by applying an 
appropriate schedule of reinforcement. And the word"schedule" 
entails the notion of sequence*
The relationship between goals was investigated/ by Gagne who 
concluded that the psychological organisation of knowledge could 
be represented as a hierarchy of principles. This has the 
consequence of strongly constraining the order in which principles 
may be learnt, since "the learning of higher-level principles 
was dependant on the mastery of prerequisite lower-level principles 
in a highly predictable fashion" (Gagne 1965)
But it is possible to mount a radical attack on the notion of 
such strongly constrained options on the instructional sequence. 
Strangely enough, Mager himself showed how this might be done.
Over ten years ago he carried out experiments on learner-controlled 
sequencing (Mager 1961). In the first of these experiments
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students were given neither teaching material nor objectives but 
simply allowed access to instructors who would answer any question 
on the subject of electronics. The questions asked and the sequences 
followed were noted. It was found that the students' chosen sequences 
varied greatly one from another, and what is more, bore little 
relationship to sequences in formal courses designed by experts.
In subsequent experiments students were given a twenty-four page 
statement of objectives and access to instructors (Mager and McCann 
1962). In this case sequences varied and the learning time was 65% 
shorter than the length of the formal course. These results are sup­
ported and extended by recent experiments conducted by Pask to explore 
his notion of human learning as a form of information processing 
(Pask 1972a,b, Pask & Scott 1972). The realisation of the huge 
variety of pathways available to a learner is quite discomforting 
for believers in the systematic approach, and none have so far 
offered to explain how it may be encompassed in their scheme. Perhaps 
it is no surprise that a traditional course (badly constructed as so 
many are) should prove inefficient, but the variety of successful 
alternative pathways chosen by students is difficult to explain on 
the presuppositions outlined earlier. Apparently, no matter how well 
objectives are specified initially, major design problems remain which 
cannot be solved inside the conceptual framework of the systematic 
approach. If true, this is a serious objection. All the old problems 
of teaching return, perhaps ameliorated somewhat by the initial 
specification of objectives.
It may well be possible to cope with these problems under an 
alternative conceptual framework, a framework which takes account of 
the structure of knowledge, views the interaction between teacher and 
student as a defined type of conversational dialogue, and which admits 
(indeed insists) on the meaningfulness of knowledge, understanding and 
explanation. But to present this scheme in full would require a paper 
at least as long again as the present.
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4. Subject-matter differences
One of the prime claims of the systematic approach is to apply 
to all subjects at whatever level they may be taught. This 
presupposes that behavioural goals are appropriate for all 
subjects, a claim that has brought most complaints from the 
humanities and the arts (Eisner 1967 a,b, 1969, Stenhouse 1971).
The typical argument runs like this. Arts subjects are con­
cerned, not to reach goals once and for all, but to develop 
standards of judgment, task and criticism. Often these aims 
stay the same for year after year, but the student is expected 
to become even more effective in their application. If this 
amounts to saying that process*is more important than content, 
then the argument may apply to all subject areas. For example, 
a scientist might well believe that the process of scientific 
problem-solving is more significant than the particular results 
of the process. Such "manner of behaving" objectives are dealt 
with later under "attacks on goal-directed models of education". 
Typically, it is possible to apply standards after the event, 
but extraordinarily difficult to predict correct behaviour in 
advance, that is, to use the feed-forward mode.
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Now, a lot depends on whether the behavioural advocate regards 
his list of objectives as just instances of acceptable behaviour 
or whether he regards the process skills as nothing but the list 
of objectives. The first position is weak but safe - weak because 
he gives no rules for generating further instances and safe 
because he avoids "nothing-buttery ". The second position is strong 
but vulnerable - strong because if the student can exhibit these 
behaviours then he must (by definition) be well-educated, and 
vulnerable since there are so many correct behaviours that can 
mask misunderstanding.
The second style of attack is to point to the occasions where a 
personal response to a work of art is required. Since both the 
observer and the work of art are, in some senses, unique individuals, 
if the student is expected to exhibit predicable behaviour a self- 
defeating situation arises. But if the objectives just say 
"principles of critical judgment should be applied" is this not 
just the kind of "imprecise " formulation that was supposed to 
eschewed? Similar considerations hold for creative activities 
where the systematic advocate is reduced to such spineless 
formulations as noting whether or not a response had been made 
previously (as if that was what was meant by creativity).
Another argument points to the paradox involved in the use of 
ordinary language for encoding objectives relating to other art- 
forms. Although language can be used to refer to the meaning 
of non-linguistic arts, the reference can never convey the same 
meaning as the original:
"the notion that any kind of commentary will even 
explain any kind of poetry is of course vulgar.
Even if there is a hidden meaning, the poem which 
contains no more than what an explanation of that 
meaning can translate should have been written in 
the form of the explanation in the first place".
(Northrop Frye 1947).
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And doubly so for the visual and musical arts. It is difficult 
to know whether this fundamentally prevents the use of behavioural 
objectives in such subject areas. Probably it does not, though 
one is bound to notice that the systematic approach has rarely 
been successful in the fine arts. .
This section has raised several difficulties whose significance 
is difficult to judge. First, humanities were held to be 
exceptions because they entailed '»manner of behaving" or process 
objectives. Though it is clear that most subject-matters could 
make such a claim, it was agreed that such objectives were difficult 
to use in prescriptive mode. The second and third points claimed 
that responses to works of art were of necessity individual, and 
in any event non-linguistic objectives could not be adequately 
coded in linguistic form. It is difficult to guage the weight of 
these objections. There is little in the behavioural objectives 
literature on these matters, and not much practical experience 
of applying the method to these subjects.
It seems possible to have objectives relating to standards for 
judgment that can be applied after the event. Such objectives are 
of little use for prescriptive design purposes, though they could 
be invaluable if one cycles a number of times round the same 
system. This allows the weaker (cyclical) formulation some scope; 
even so a lot depends on the extent to which presuppositions 
underpinning the judgmental process can be made public - an 
exceedingly difficult task.
3. Problems of Evaluation
According to the theory, objectives determine the test items. Test 
constructors who justify items on any other grounds suffer the 
stinging rebuke of "arranging the target after the shot has been 
fired". This shows quite clearly how the advocates of behavioural 
objectives see the systematic approach as (in theory) a feed­
forward process, though in practice they are forced to adopt a 
cyclical design procedure.
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Now, the claim that behavioural objectives provide the only 
objective basis for evaluation must be taken seriously, for if 
true it would quite alter the traditional theory and practice 
of educational assessment. It might be difficult to justify 
those systems where the pattern of marks approximates a normal 
distribution. Instead, criterion-based tests would put the 
emphasis on absolute standards and mastery learning. Many would 
regard such a shift of emphasis as beneficial. Also, the need for 
complicated and tortuous discussions about content validity or 
construct validity (Cronbach 1971) would be by-passed, for by 
definition such matters would be settled in advance by the 
selection of objectives. This would be a great and welcome 
simplification - if it were possible.
Unfortunately it turns out that objectives do not in practice, 
and cannot even in principle, determine by themselves the validity 
of test items. Three principle reasons are adduced to support 
this opinion: first, that the significance of a test item depends 
in part upon the nature of the learning experiences the student 
has been engaged upon. Second, that objectives are inherently 
ambiguous, and so, typically, various items can be written for each 
objective. Third, it seems impossible in principle even to relate 
objectives and test results in a simple fashion whenever the 
student’s behaviour change may be assigned to causes outside the 
learning situation. Finally, attempts to reduce ambiguity by 
specifying objectives even more finely run up against the level 
of specificity problem. These issues will now be discussed in 
detail.
(i) Interactions within the learning system
Seemingly excellent objectives and test items depend in part for 
their validity upon the integrity of the teaching process.
Obviously, students can be "crammed" for exams, thus turning the 
items into measures of role learning. So, objectives cannot by 
themselves determine the validity of test items unless the objectives 
also specify in detail the nature of the designed learning 
situation. And we have just seen that objectives leave a lot 
to be desired as prescriptors of design, so that defence is not
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available. How close should test items be to the examples given 
by the teacher? No-one has ever solved problem (except 
intuitively), and it seems the solution is not brought much closer 
by adopting behavioural objectives.
(ii) Interactions outside the learning System.
Consider the evaluation of complex or long-term aims. Imagine a 
management education course lasting a- month whose aim is to 
improve the performance of the managers when they return to their 
operational positions. Now, some of the component goals can be 
evaluated at the end of the month; but no evaluation which did not 
consider the managers' performances on the job would be regarded 
as complete. Let's suppose that it is possible (having regard to 
his span of discretion) to assess the manager once a year. So, 
a year later, assuming a management by objectives system has been 
installed (and that has snags, too), we get the first measure of 
the manager's improved performance. Suppose he improves by X%.
What does this mean? Can we.assign the improvement to the course?
Or has he got insights from other sources? Or perhaps his environment 
has ameliorated. How would the systematic paradigm help to 
disentangle these factors? At any rate it's clear that no protocol 
of behaviours could be sufficient for a full evaluation in these 
circumstances. ‘
Similar considerations apply to many complex, long-term aims in 
schools, for instance, high-level affective and cognitive
objectives. Months or years may elapse before students' behaviour 
changes appreciably, by which time other factors will be candidates 
for responsibility. Popham says, sensibly enough, that difficulty 
in measuring such elusive attributes as 'a scientific attitude' 
should not discourage a teacher's efforts to get at them (Popham 
and Baker 1970a). Quite right, but in the first place this admits 
that theoretical constructs are valuable (more of this later), and 
in the second place it does damage the claim of behavioural 
objectives as prescriptive (it amounts to saying that you only 
know when an instance of behaviour is an example of scientific 
attitude after the event.)
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(iii) Ambiguity of behavioural objectives, '
If objectives did unambiguously specify observable actions, then 
of course they would specify the test items. But unless the 
objectives are actually identical (synonymous) with the test items 
some degree of ambiguity must and does remain. In brief, it is 
easy to "fix" tests, and if the learning situation is "fixed" 
as well, then any performance criteria can be guaranteed in advance.
It has been common knowledge among programmed learning experts 
for some time that the pass rate for a program can be improved 
by the simple strategy of revising the test items. This is a 
good deal cheaper than revising the program, and not easily 
detected since both sets of test items can be seen to relate to 
the same set 0:1^ behavioural objectives. So when administrators 
install 90-90 criteria, accountability and payment by results, 
you can guess how crafty teachers will react.
If indeed verbs did divide cleanly into verbs of state (to know,
; understand, etc),and verbs of action (to cut, to cover, etc) then 
naturally a great reduction in ambiguity would be achieved by 
using only verbs of action, as Mager advocated. We have already 
gladly conceded that " to know how a car engine works" is an imprecise 
formulation, and have no intention of retreating from that position. 
But, alas, not all cases are so clear-cut. Actually, most verbs 
do not fit comfortably in either category, for reasons that only a 
sophisticated linguistic analysis would reveal. An interesting 
experiment by Deno and Jenkins showed just how difficult it is 
for people to decide whether a verb describes an observable behaviour 
or not. (Deno and Jenkins 1969). Eleven teachers were asked to 
place verbs on a five-point scale from one (clearly observable 
action e.g. to bite) to five (clearly unobservable states e.g. 
to believe). Table 1 shows their results:
Table 1
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ON TH E  “ bEHAVIO RALITT”  OF BKHAVIOBA.L OBXECnVES 
Tabus 1, Rank-Ordkr Distribction or Means and Varjances roR 99 Verb Ratinos
Terms Means Variances Terms Means Variuices
to cover with a card 1.0 0 .0 •to add 3.0 1.3to lever press 1.0 0.0 •to supply 3.0 1.3to line-draw 1.0 0 .0 •to  demonstrate 3.1 0 .8to mark 1.0 0.0 •to regroup 3.1 1.0to point to 1.0 0.0 •to multiply 3.1 1.2to cross out 1.1 0.3 •to round off 3.1 1.4to underline 1.1 0.3 •to group 3.2 0.5to walk 1.1 0.3 to complete 3.2 0 .9•to circle 1.2 0.3 •to respond to 3.3 0 .6to repeat orally 1.2 0.3 •to average 3.3 1.1•to  count orally 1.2 0.7 to summarize 3.3 1.1•to  say 1.2 0.7 to inouirc 3.5 0.8•to  write 1.3 0.4 ■ . to utilize 3.5 1.0•to  put on 1.4 0.4 •to borrow 3.5 0.4•to read orally 1.5 0.4 to acknowledge 3.5 1.1•to  shade 1.5 0.8 •to find 3.6 1.6to number 1.5 0.4 •to identify 3.8 0.8•to name 1.5 0.8 to see 3.8 2.3•to  fill in 1.6 0.9 •to convert 3.9 1.3to label 1.7 1.1 to distingukh 4.1 0.8•to  stale 1.7 1.4 •to solve 4.2 0.9•to remove 
•to  place
1.9
1.9
0.6
0.9
•to apply 
to develop
4.2
4.3
1.1
0.4to tell what 1.9 1.1 •to test 4.3 0.4•to draw 2.0 0.9 •to determine 4.3 0.6•to identify in writing 2.1 1.4 to generate 4.3 0.7•to check 2.2 1.2 •to create 4 .3 1.1•to construct 2.2 1.2 to discriminate 4 .5 ' 0.6•to  match 2.3 0.7 •to recognize 4.5 0.4•to take away 2.3 1.1 to discover 4.7 0.2•to  make 2.4 0.9 to become competent 4.7 0.3
•to  arrange 2.5 0.6 to infer 4.7 0.3to finish .2.5 0.0 to like 4 .7 0 .3•to read 2.5 0.8 to analyze 4.8 0.1•ton lay  
•to  locate
2 .6 1.7 to be curious 4.8 0.1
2.0 0.6 to conclude 4.8 0.1•to  connect 2 .0 1.1 •to deduce 4.8 0.1
•to  give 2.6 1.3 to feci 4 .8 0.1•to reject 2.7 1.1 to concentrate 4.8 0.3
•to  select 2 .7 1.4 to perceive 4.8 0.3to choose 2.8 0 .5 to think 4.8 0.3•to  partition 2.9 0.4 to think critically 4.8 0.3•to change 2.9 0.9 to learn 4.8 0 .3•to  use 2.9 1.1 to appreciate 4 .9 0 ,0•to  subtract. 2 .9 1.3 to bo aware 4.9 0 .0
•to perform 3.0 1.8 to know 4.9 0 .0•to total 3 .0 1.8 to wonder 4.9 0.0•to  divide 3.0 0.8 to realize fuliv 5.0 0,0•to  order 3.0 0.9 to understand 5.0 0 .0•to measure 3.0 1.1
•Denotes verbs extracted from the objectives of a "behavioristic” curriculum.
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Notice that nearly half the verbs are placed between 2.0 and 4.0. 
This group contained many of the verbs teachers value and use 
most frequently (why is that? interesting question). Many of these 
verbs also had large variances, indicating lack of agreement among 
the teachers. The prize example is "to solve" at 4.2 - a verb 
Mager lists as "open to fewer interpretations" I Of course, the 
meaning of any word, verb or not, is essentially ambiguous. Not 
infinitely flexible, just ambiguous. The ambiguity can be 
resolved by taking the semantic and syntactic context into account; 
but sometimes a great deal of context is necessary, more that is 
pi^ovided by even a well-specified behavioural objective.
All this militates against any simple-minded classification of 
objectives into dichotomous observable/non-observable categories, 
arid ensures that some essential ambituity remains with any 
objective. Even if tests were not deliverately fixed, the problem 
would remain.
(iv) Ambiguity of test items.
Philosophers often make the distinction between behaviours (move­
ments or muscle twitches) and actions (which must meet various 
^teria). This is what MacMillan and McClellan allude to when 
they say :
"But the curious thing about the objectives is 
that they do not give descriptions of behaviour, 
but rather specify criteria or correctness of 
results of behaviour... the behavioural objectives, 
then, are not behavioural." (MacMillan and 
McClellan 1968)
That this is not just a matter of terminology is shown by this 
example (from Evans 1960):
"Objective: to solve quadratic equations.
Test : solve X2 + 5x + 6 = 0"
The equation can be solved by factoring or by completing the
square or by using the quadratic formula. But we have not said
which method should be used, and it may be (for all one knows) a
matter of educational consequence. To that extent the test item 
is ambiguous, as indeed is the objective, as indeed is any
description of an action which can be performed in various ways.
This relates to an earlier comment about making right responses 
for wrong reasons.
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(v) Level of specificity
The natural defence to the ambiguity of objectives and test 
items is to suggest that objectives should be specified ever more 
finely. This defence does not hold water; indeed it raises 
one of the most critical defects of behavioural objectives - the 
absence of suitable rules for deciding at which level of specificity 
objectives should be pitched.
The level of specificity problem is the most cruel dilemma faced 
by the advocate of behavioural objectives. It runs like this. If 
you have only a few general objectives they are easy to remember 
and handle, but too vague and ambiguous. But if you try to 
eliminate ambiguity by splitting down the objectives and qualifying 
the conditions of performance, then the list becomes impossibly 
long.
Here are two examples, taken from a text on behavioural objectives, 
which show how the advocates of the systematic approach have no 
rules for deciding the level of specificity:
"Objective: the student should apply the principle 
that plants are dependant on animals and animals are 
dependant upon plants and both are dependant on the 
environment .
1. The fish in which tank would survive the longest? Why?
2. In what tank would theplants survive the longest? Why?
3. If you were going to alter tank 1 what would you 
do and why?"
(Sund and Picard 1972. A diagram of the three tanks 
accompanies the test items).
This objective is so general that an almost infinite number of 
items could be legitimately generated. There is no sense in which 
such objectives can be said to prescribe the test items, but you 
wouldn't need many to cover a whole biology course.
"Objective: The student should explain why the 
retrograde motion of Mars occurs .
Item: The diagram below shows the movement of the 
planet Mars. How would you explain why it appears 
to move the way it does?" (Sund and Picard 1972)
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Now, this objective is quite specific and only a limited number 
of test items could validly follow. (note though, that it is 
not SO clear what kind of behaviour is going to count as an 
explanation). But the cost of moving even to this level of 
specificity is quite serious: if all the objectives in a physics 
course were at this level they would run into thousands and fill 
a small book. This is no exaggeration, incidentally. In a 
review of a recent book on objectives in educational psychology 
(Stones and Anderson 1972) I estimated that if the authors had 
followed Mager's rules strictly they would need to produce 
10,000 objectives, a volume of 150,000 words at least, probably 
more. At this juncture it is worth remembering Eisner's comment:
"In retrospect it is not difficult to understand 
why this (the objectives)movement in curriculum 
collapsed under its own weight in the 1930s.
Teachers could not manage fifty highly specified 
objects, let alone hundreds." (Eisner 1969).
Every time behavioural objectives have constructed on a large 
scale this problem of specificity has proved quite fearsomely 
difficult. No satisfactory rules have emerged though prominent 
advocates have long been aware of the need (for instance, both 
Gagné and Mager worked on Project Plan). Suggestions have 
ranged from extreme specificity (replacing objectives by test 
items, Evans 1960) to the generality of Tyler's objectives (Tyler 
1950, 1964). Perhaps the problem is insoluble in principle.
4. Objectives as instruments of communication
Objectives can certainly be useful instruments whereby a teacher 
can show his colleagues and students what he expects the outcome 
of learning to be. But there are certain limits to this 
communication, limits which are rarely discussed in the literature.
Earlier we saw how objectives can be used to assist co-ordination 
between members of a design team or curriculum reform group. Each 
person must know where his contribution lies, and what he can 
safely rely on others to do. The chief limitation is, of course.
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the extent to which different people will make different 
interpretations of the same objective.
Objectives are, as we have seen, always capable of being inter­
preted in various ways, even of being misinterpreted. This is 
because they are ambiguous, to some extent, and it is not 
practicable (even if.it were possible) to eliminate all possible 
misunderstanding by ever finer specification. There is a limit 
to the extent to which any human can understand the intention 
of another no matter what, though in practice and in certain 
circumstances the risk of serious error can be minimised. (Much 
depends on the structure of the universe of discourse, that is, 
whether key terms, rules, etc., have publicly agreed meanings 
or not).
So it would be foolish to suppose that agreement on a list of 
objectives constitutes a general understanding of intent.
Several other heuristics are necessary to reduce the possibility 
of misunderstanding, of which the most powerful makes use of 
the insight that every person's world-view is unique to the 
extent to which his unrevealed presuppositions are unique. So, 
as a minimal procedure, designers can attempt to explain their 
presuppositions to each other, thus revealing how some objectives 
rather than others are chosen. Such presuppositions contain, 
as it were, routines for interpreting objectives so as to reduce 
their ambiguity.
Objectives are also supposed to be a vital kind of "advance 
organiser" for the student's learning. Students should be given 
objectives so they can appreciate the nature of the goal they 
are working towards. And, the experiments where students are 
given just goal statements and allowed to organise their own 
learning show that this claim has some validity (Mager and 
McCann 1962). But our experience at the Open University has shown 
the limitations of this idea. Teachers understand what objectives 
mean because they have already attained the goal. They have 
been there, experienced the terminal behaviour
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if you wish, and this personal experience gives the words meaning 
for them. But the student does not have this experience.
This dilemma is seen quite forcibly whenever a subject has a 
vocabulary of technical terms (and many subjects in higher or 
technical education do). If the objectives are written using 
the technical terms, then the list can be kept reasonably manageable, 
and ambiguities kept to a minimum. Such objectives are useless 
for the student who doesn't know what the terms mean, though they 
might be helpful during revision to direct his attention to the 
crucial parts of the course. But if the technical terms are 
described in ordinary language the list becomes impossibly 
unwieldy, virtually as long as the teaching material itself.
Objectives are a useful but deficient tool of communication.
They need to be supplemented by the teacher revealing his
presuppositions and his reasons for believing the education to be
relevant. In such a discussion the student should gain some 
interpretive routines which will help him make sense of the 
objectives.
So behavioural objectives are not a foolproof system of 
communication. More realistically they are useful, but rather
weak, needing to be buttressed by extensive in- depth
discussions between the concerned parties.
5. Other Objections
1. Triviality.
The complaint is often heard that the most trivial aims are the 
easiest to operationalise. This much, everyone agrees on.
Advocates usually try to turn this to their advantage by pointing 
out that trivial objectives can be weeded out as being unworthy of 
educational effort.(this is the response Popham gives, see later).
But this assumes that the problems of operationalising "worthwhile" 
aims has been solved, else what shall we do if none of the objectives 
are worthwhile? We should have nothing left. Thus, this complaint 
(of triviality) is real, but may be subsumed under the broader 
problem of origins. It is also strongly connected with the question 
of operationalism, discussed below.
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2. Attacks on goal-directed models of education
Sometimes behavioural objectives have come under fire from those 
who wish to make a radical assault on the central notion of 
goal-directed behaviour as a suitable model for education. For 
instance, Vickers says "most human regulatory behaviour is 
norm-seeking, and as such, cannot be resolved into goal-seeking' 
(Vickers 1968 ). Oakeshott puts it elegantly like this:
"It is asked: why travel if there is no prefigured 
and final destination? But it may be replied: why 
suppose that the analogy of a journey towards a 
prefigured destination is relevant? It is clearly 
irrelevant in science, in art, in poetry, and in 
human life in general, none of which have prefigured 
final destinations and none of which are (on that 
account) considered to be ’pointless' activities...
To describe the enterprise as 'keeping afloat and on 
an even keel' is to assign it an office neither to 
be overrated nor despised". (Oakeshott 1962)
This line of argument, which enjoys quite a vogue amongst 
philosophers of education, is a more general case of one of the 
difficulties raised above under "subject-matter differences". It 
is puzzling to know what would count as an adeciuate answer to this 
objection, but there is one defence that might be tried.
Cyberneticians usually distinguish between two kinds of goal- 
directed systems, the ones which cease functioning once a specific 
goal is reached, (for instance, one an insect lays its eggs the 
ovipositor is retracted, and the whole system is then out of 
action), and the oneswhich continually act so as to keep some 
parameter within set limits (for example, a thermostat). It is 
possible to imagine objectives so worded that they would count as 
members of the second (regulative) class of goal-directed systems.
But, as discussed previously, this type of regulation occurs after the 
event, and its value in prescription is limited.
3. Costs of feedback (cyclical) design systems
The costs of designing systems which do not initially work well can 
be quite considerable. For example, at the Open University our 
courses are designed to last basically for four years. If the
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initial design is unsatisfactory then thousands of students may 
suffer, and considerable sums of money spent in remedying defects. 
There are times when one does want to get design as near right as 
possible the first time round. So the retreat from the ambitious, 
but untenable, feed forward prescriptive mode to the less demanding 
cyclical mode is a significant, and at times costly, retreat.
4. Lists do not adequately represent the structure of knowledge.
Many of the surface difficulties experienced by those trying to 
apply the systematic approach are caused by deep underlying 
problems which are rarely if ever articulated. One of these 
deep issues concerns the structure of knowledge. Since knowledge 
or understanding presupposes a coherence amongst ideas, a fitting 
together or interlocking of parts to form a meaningful whole, it 
is difficult to see why advocates of the systematic approach 
are so addicted to list structures. For behavioural objectives 
are presented in lists, lists which virtually demolish any 
structure that might once have existed.
Some lists reveal structure when surrounded by well-specified 
interpretive routines (e.g. computer programs). But lists of 
behavioural objectives are more like heaps - they show little 
of the complex manner in which ideas are interrelated, and so have 
no higher-level structure. This is important in itself, and 
must be taken seriously as soon as it is realised that some of the 
intransigent problems raised earlier are primarily due to this 
lack of structure. For example, it has been shown how there 
exist no procedures for justifying the inclusion or exclusion of 
a given objective unless a) it relates to an obviously necessary 
task or b) hunch or intuition is resorted to. This arises from 
the absence of a way of representing the whole structure so that 
the interrelation of parts can be seen in manipulable terms.
Once more, apologies must be made for arbitrarily truncating 
the discussion. Pask and myself have raised this topic before, 
and will do so again (Macdonald-Ross 1972 a,b, Pask 1972 a,b)
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5. Model of teacher-learner interaction.
It is actually true, but not easy to explain, that the use of 
behavioural objectives implies a poverty-stricken model of student- 
teacher interaction. This point was made by Pask and Lewis 
(private communication) when they analysed the systemic implications 
of various curriculum schemes. The following table contrasts the 
main features of a behaviour-shaping curriculum with the 
theoretical approach favoured by Pask, Lewis and myself (which 
o^'^isages the teacher and learner as general learning systems and 
the interaction as "conversational learning").
View of teacher :
View of student:
View of subject- 
matter:
C ommunication 
restrictions(form of 
transactions 
allowed) :
Behaviour shaping
Simple regulator
Simple adaptive 
machine
List of target 
behaviours and list 
or reinforcements
Stimuli (which or 
whether questions) 
and assertions 
(cues, prompts)
Schedules of 
reinforcing events
Responses (answers 
to which or whether 
questions)
Conversational learning
General learning system 
General learning system
Knowledge or entailment 
structure and associated 
descriptions and tasks.
Assertions; problems 
(including how and why 
questions) with explana­
tions as solutions;
Goal or subgoal state­
ments; evaluative state­
ments; pupil's selection 
of strategy and descrip­
tion of this state; 
teacher's instructions 
about how to learn, etc.
Table II. Contrast of behaviour-shaping with conversational 
learning models. Meaning of technical terms regrettably beyond 
scope of present paper.
Since it would take a paper at least as long again as the present 
one to explore fully all the ideas contained in Table II, we must 
be content to realise that the existance (even by implication) of 
the primitive behaviour-shaping model sets limits to what can be 
achieved by a behavioural objectives approach.
on-
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6. Operationalism. '
The notion of behavioural objectives is strongly related to the 
philosophical position of operationalism. This is an ('mbarassing 
relationship, to say the least, for it is now clear that operati 
alism suffers from some severe defects and is generally regarded 
by philosophers of science to be in a mortally wounded condition.
At first sight, however, it does seem an attractive proposition, 
as Shown in this extract from Bridgeman's original account:
fixedfwhen the operations by which the length is measured
concept of length involves as much 
as and nothing more than the set of operations by which
determined. In general, we mean by any concept 
nothing more than a set of operations; the concept is 
synonymous with the corresponding set of operations".
(Bridgeman 1927).
Such a prescription appears to free the scientist from the need 
to deal with "occult qualities" (theoretical constructs, in this 
context knowing, understanding, etc). But closer examination 
reveals critical problems. For instance, what exactly counts as an 
operation? What happens to the concepts when we are not performing 
operations? What happens if we cannot physically perform operations 
or If we have not yet learnt how to perform them? Do we wish to say, 
in these circumstances, that no kind of scientific discourse is 
possible? Hempel says:
"Scientific systématisation is ultimately aimed at 
establishing explanatory and predictive order among the 
ewilderingly complex 'data' of our experience, the 
phenomena that can be 'directly observed' by us It is
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Now, it is sufficient for present purposes to realise what 
implications follow from the demand that terms such as 'know' 
and 'understand' should always be fully reinterpreted as lists of 
observable actions. These implications have never been faced by the 
protagonists of behavioural objectives. As Cronbach wrote recently:
"The writers on curriculum and evaluation who insist 
that objectives must be 'defined in terms of behaviour' 
are taking an ultra operationalist position, though they 
have not offered a scholarly philosophical analysis of the 
issue. A person who insists on 'behavioural' objectives is 
denying the appropriateness and usefulness of constructs 
(=theoretical terms). The educator who states objectives in 
terms of constructs (e.g. self-confidence, scientific attitude, 
^ h&bit of suiting one's writing style to one's purpose)
^Ggards observables as indicators from which the presence of 
the characteristics described by the construct can be 
inferred. But he will not for example substitute 
'volunteers ideas and answers in class' for 'self-confidence'. 
From the construct point of view behaviour such as this 
is an indicator of confidence but not a definer. Indeed no 
list of specific responses-to-situations, however lengthy, 
can define the construct, since the construct is intended 
to apply to situations that will arise in the future and 
cannot be specified now", (Cronbach 1971),
This short discussion of operationalism shows how some of the 
problems encountered in the behavioural objective domain are 
extensions of the basic problems faced by operationalism. For 
instance, it explains why trivial aims are easiest to state 
in behavioural terms: they are always close to their empirical
basis, whereas long-term or complex higher-level aims may be quite 
abstract or far removed from empirical indicators. Again, we can 
now see why lists of objectives get so long and are so tedious to 
prepare, for it is possible to operationalise a theoretical concept 
in almost limitless detail. The decisions about levels of specificity 
and the meaning of key terms are also problems to operationalism 
and in the context of behavioural objectives.
6. Summary of objections
These are the objections that have been raised to behavioural 
objectives. In some cases the items are interconnected, and it is 
possible to slice the pie in various fashions. But this would not 
greatly alter the points that have been made.
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1. No consistent view exists as to the origin of objectives.
2. In the educational domain no well-defined prescriptions are 
available for deriving objectives.
3. Defining objectives before the event conflicts with voyages of 
exploration.
4. Advocates do not show how teachers can use objectives to guide 
unpredicted classroom events.
5. There are an extremely large number of paths through any body 
of knowledge, thus reducing the effectiveness of objectives 
in design.
6. In some disciplines criteria can only be applied after the event.
7. Objectives do not prescribe the validity of test items.
8. Objectives are inherantly ambiguous.
9. The level of specificity problem has never been solved.
10. Objectives do not communicate intent unambiguously, especially 
to students.
11. Trivial objectives are the easiest to operationalise, and this 
is a problem.
12. The relevance of goal-referenced models of education can be 
questioned.
13. Weak prescriptions lead to cycling. This can be costly.
14. Lists of behaviours do not adequately represent the structure 
of knowledge.
15. The use of behavioural objectives implies a poverty-stricken 
model of student-teacher interaction.
16. The behavioural objectives scheme suffers from many of the 
weaknesses of any operationalist dogma.
The most important items, in this author's opinion, are 1,2,7g
and 13 to 16 inclusive. The difficulty of writing objectives, 
often mentioned in the literature, has not been listed here. It 
seems most likely to arise from some combination of the above list 
of intractable problems. Many of the more detailed objections can 
be traced back to the three really fundamental problems 14, 15 
and 16. Such problems are hardly soluble within the conceptual 
framework of behavioural objectives and the systematic approach.
This opinion contrasts sharply with the view of advocates of the 
systematic approach who, though admitting problems, believe they 
are soluble simply by applying more effort in the same direction.
A3/55
Part IV; A reassessment of Popham's defence
"Yet, as a partisan in the controversy (about behavioural 
objectives) I would prefer unanimous support of the 
position to which I subscribe. You see, the other people 
are wrong... Moreover, their particular form of sin... 
will probably harm more people than the most exotic forms 
of pornography." (Popham 1968)
Under the magnificent title of "Probing the validity of arguments 
against behavioural goals". Dr. James Popham presented in 1967 
his own response to "most of the arguments used to resist the 
implementation of precise instructional objectives." It is now 
necessary to reexamine this defence. The necessity arises because 
Popham's defence is so widely regarded by systematic advocates as 
a complete answer to criticisms of behavioural objectives; it is 
often quoted, and has been reprinted at least three times since the 
original conference (originally presented at conferences in Californi 
1967 and Chicago 1968, reprinted in Popham et al 1969, Kibler et al 
1970 and stones and Anderson 1972). There is only one way to approach 
this task, which is to take each objection and rebuttal one by one 
and examine them, making use of the framework established earlier 
in this paper.
"Reason one: Trivial learner behaviours are the easiest to operat­
ionalise, hence the really important outcomes of education will be 
underemphasised."
This has already been discussed above (Part III, Section 5.1). We 
noted that Popham* s response (that trivial objectives can be 
veeded out once revealed) is true, but not sufficient since it ducks 
the huge problems of origins and operationalism (which have also been 
discussed above).
So we are bound to conclude that the problem of triviality is still 
a problem. Presumably this objection should have been phrased thus : 
"What are your (explicit) procedures for generating worthwhile 
objectives?" Since Popham*s procedures are safe but weak, as 
discussed above under origins, it is not clear that he could answer 
such a question adequately.
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I^Reason two; Prospecification of explicit goals prevents the teacher 
£lom taking advantage of instructional opportunities unexpectedly 
occurring in the classroom".
This we have also briefly discussed (Part III, Section 2.2). Popham's 
response (that "serendipity in the classroom... should always be 
justified in terms of its contribution to the learner's attainment 
of worthwhile objectives") is perfectly reasonable, but again does 
not raise the underlying problem, which is, how can teachers do it? 
This is the level of specificity problem in yet another guise, for 
if the teacher has a set of very detailed objectives he surely cannot 
use them in real-time action, but if "the lesson plan is written at 
a level of generality upon which the teacher can function" (Popham 
and Baker 1970a) then none of the benefits of precise objectives will 
be reaped. You can't have it both ways.
yReason three:— Besides pupil behaviour changes, there are other types 
of educational outcomes which are important, such as changes in 
parental attitudes, the professional staff, community values, etc."
This objection comes as something of a surprise, since it is so weak 
and so obviously asking for the treatment which it deservedly gets 
from Dr. Popham ("... the school's primary responsibility is to its 
pupils ). This is the first of the straw men. (By using the term 
"straw men" I do not wish to imply that Dr. Popham invented the 
objection. But some objections are so lame that their reproduction 
in a professional paper and subsequent destruction give the 
behavioural objective schema a reputation which it hardly deserves).
llReason four: Measurability implies behaviour which can be obiectivelv. 
mechanistically measured, hence there must be something dehumanizing 
about the approach."
It's difficult to know how to respond to an objection which itself is 
so full of confusions. Measurement is not the same as observation; 
what is said to be "implied" is riot actually implied; what does 
"something dehumanizing" mean? - and so on. I suppose what lies 
behind this muddle is a concern with the validity of evaluation
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procedures based on behavioural obectives. If this the case then 
we have already seen what a considerable problem this presents (Part 
III, Section 3). Popham’s excellent example (of how human judges 
can accurately score springboard divers) shows that valid assessment 
of complex behaviours can be obtained, but does not show how this 
may generally be achieved by a systematic procedure.
"Reason five: It is somehow undemocratic to plan in advance precisely
how the learner should behave after instruction."
This is the old chestnut raised by Arnstine about programmed learning 
(Arnstine 1964). The rebuttal (described by Popham as "a brilliant 
refutation") came from Komisar and McClellan who said that 
instruction is by its very nature undemocratic, and to pretend that 
classrooms are democratic places would be untruthful. (Komisar and 
McClellan 1965). This is a good start, but more could be said.
For instance, the use of "democracy" in this context is rather odd; 
it is not clear that this concept can rightfully be used, or if it 
is used then what, exactly, would count as being "democratic"?
Perhaps we are really talking about the need for justification, which 
is part of the problem of origins. If so, then the problem is a good 
deal more deep-seated that the question of where control resides in 
a classroom.
"Reason six: That isn't really the way teaching is; teachers rarely 
specify their goals in terms of measurable learner behaviours; so 
let's set realistic expectations of teachers."
This invertebrate specimen is the second straw man. It gets the 
treatment it deserves (maybe teachers don't, but they ought to).
"Reason seven; In certain subject areas, e.g., fine arts and 
humanities, it is more difficult to identify measurable pupil 
behaviours."
This has already been discussed (Part III, Section 2.4) as an objection 
whose validity is difficult to assess. Popham rightly says that 
arts and humanities teachers do have standards, and do make judgments. 
He advises them to put their evaluative criteria "on the line".
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good advice, but not absolutely sufficient. Behavioural objectives 
are supposed to be prescriptive (before the event) tools, and when 
criteria of judgment are applied, say, to wor,ks of art, they are 
applied after the event. (Because you know a good painting when you 
see one doesn't mean you can predict all the good paintings that 
might ever be created, nor even need you be able to specify how to 
create a good painting). So in these cases the prescriptive benefits 
of objectives are weakened.
"Reason eight; While loose general statements of objectives may 
appear worthwhile to an outsider, if most educational goals were 
stated precisely, they would be revealed as generally innocuous."
This is the third straw man. In such circumstances (where worthless 
education is the rule) the explicit nature of objectives is of 
positive benefit - so it is perverse to raise this as an objection, 
as Popham shows in no uncertain fashion - "We must abandon the ploy 
of 'obfuscation by generality' and make clear exactly what we are 
doing."
"Reason nine; Measurability implies accountability; teachers might be 
judged on their ability to produce results in learners rather than 
on the many bases now used as indices of competance.
Should teachers be accountable for securing behaviour changes?
Popham believes they should be, and goes on to say that teachers 
"should not be judged on the particular instructional means he uses 
to bring about desirable ends." This response is no surprise, for 
advocates are prone to claim for the systematic approach that it 
lays an objective basis for accountability. But all systems of 
accountability depend on 1. agreement as to what ends are desirable, 
and 2. valid and reliable methods of evaluation. And we have 
Already seen that the problems of origins and evaluation are quite 
intractable inside the world-view of the systematic approach. It 
is this which causes opposition to accountability, not love of 
incompetance or "mysticism".
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"Reason ten: It is far more difficult to (generate such précisé
objectives than to talk about objectives in our customarily vague 
terms."
Interestingly, Popham says this is "a very significant objection to 
the development of precise goals". This may not be entirely uncon­
nected with the idea of a behavioural objectives bank, one of which 
he organises, and which allow teachers to select objectives and so 
short-cut the hard work of specification. However, the question 
arises as to whether difficulty in generating objectives is due to 
psychological factors (i.e. teachers are incompetant, or, only a 
few of us are skilled in writing objectives) or due to basic logical 
deficiencies embedded deep inside the systematic approach. In other 
words, it's no surprisé people find it difficult to write objectives 
if there are no rules for generating them, for deciding their speci­
ficity, for deciding how their attainment may be assessed, and so on.
In these circumstances one might begin to suspect anyone who did find 
objectives easy to generate. Now suppose (by magic, as it were) 
there is a complete bank of objectives, numbering tens of millions.
On what criteria should teachers select?
"Reason eleven; In evaluating the worth of instructional schemes 
it is often the unanticipated results which are really important, but 
prespecified goals may make the evaluator inattentive to the uriforseen.
This objection contains the assumption that the prespecified goals 
are not the most important ones. We were supposed to have been 
protected from this sort of thing by the prespecification of design, 
and undoubtedly a "hardliner" would have responded by advising you 
to improve your task analysis. Popham (following the"softliner" 
strategy, as you will remember) cannot give this rebuke, and is 
bound to admit tacitly that such an occurrance is possible. The 
advice given ("keep your eyes open") is both weak (as he acknowledges) 
and an admission of failure.
Of Popham's eleven objections, three are straw mai which provide him 
with targets which are altogether too easy. The other eight contain 
indications of serious, deeper problems though these are not precisely
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articulated. In virtually every case Dr. Popham has chosen to give 
a superficially convincing answer to the face problem, but has 
neither uncovered nor answered the deeper issues.
Conclusions
'
Most of the claims made for behavioural objectives need to be 
weakened or even negated as a result of the criticisms raised in 
Part III. There appear to be no reliable and explicit principles 
for generating relevant objectives: the various suggestions made 
fall short in one respect or another. There are no clear rules even 
for deciding on the specificity of objectives. And once objectives 
have been specified they do not prescribe the choice of instructional 
means, nor ensure the content validity, of test items. These objections 
were tried out on one of the best-known defences of behavioural 
objectives (in Part IV). The fair conclusion to draw from this 
analysis is that the defence was not sufficient. This means that 
the case against behavioural objectives must be taken seriously.
The original ambition of the systematic approach was to make education 
more effective and to bring the outcomes of learning in line with 
the intentions of the educator. This ambition is now in some danger 
of falling short of its goal. The stronger feed-forward version 
of the systematic approach rested heavily on behavioural objectives 
laying the foundation for explicit, adequate and well-justified 
procedures which would work when applied by anyone who understood 
them. This position is now undermined; the prescriptive approach 
fails - unless in practice it is buttressed by unspecified and 
unformulated intuitive skills imported ad hoc to support the design 
system. This reliance on intuitive skills was just what the 'hardliners' 
hoped to avoid.
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The cyclical versions of the systematic approach are still viable, 
though weakened. Advocates of this approach never did expect 
objectives to be sufficient for prescriptive purposes. They arc 
willing to settle for a final internal coherence reached after 
repeated trial and revision. a sensible attitude, adopted by 
many successful consultant when operating in the field. But this 
approach has costs attached, for example the cost of cycling, that is, 
of not getting the design right first time around. Successes are 
certainly recorded by people working within the cyclical framework.
But - are the successes due to the procedures of the systematic 
approach, or are they due to the unformulated personal skills of the 
consultant, teacher or design group?
This paper has not argued that behavioural objectives are worthless, 
nor is it doubted that the systematic approach represents an advance 
on purely intuitive methods of curriculum design. The criticisms 
of traditional methods were entirely justified - no-one wishes to put 
the clock back. But the application of behavioural objectives and 
the systematic approach needs to be tempered with an understanding 
of its inherent deficiencies. The chief function of this paper has 
been to identify these deficiencies so that they may be allowed for 
in some way.
The question arises, can these defects be repaired, or are there 
limits which the systematic approach can never transend? Insofar 
as they admit any such defects, advocates of behavioural objectives 
have always believed they could be overcome, by experience and hard 
work. My view is quite different. I think that behavioural objec­
tives will never achieve all that their supporters hope for, for they 
are limited by the very presuppositions on which they are based*
The defects of operationalism, the poverty-stricken model of learning 
and the assumption that lists can represent the structure of knowledge: 
these are embedded deep inside the behavioural objective schema, and 
cannot be transcended. The discussion in Part I showed how the 
systematic approach was a system of design with "the normative and 
strategic levels truncated". This is caused by the aforementioned 
presuppositions.
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Behavioural objectives provide a framework which has led to some 
progress in the design of educational systems. The conceptual 
framework which provided the basis also sets certain absolute 
limitations. If we are close to those limitations then improvements 
are likely to be of marginal importance. In my opinion a now and 
potentially more fruitful conceptualisation is needed; meanwhile 
the strengths and weaknesses of the behavioural objectives 
paradigm can at least be seen in sharper focus.
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1.
STUDY GUIDE TO TEXT AND READER 
ON
BEHAVIOURAL OBJECTIVES
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INSTRUCTIONS
1. Text and Reader
After reading sections 1 and 2 of the Text turn to the Reader, 
returning to Section 3 of the Text once you have digested the contents 
of the reader.
2. Review
Review both Text and Reader thoroughly.
3* Questionnaire and Special Assignment
When you have completed your study of the instructional material 
(Text and Reader), and feel satisfied that you have mastered it to the 
best of your ability, open up the sealed envelope containing the Questionnaire 
and Special Assignment. Once you have done this you are asked not to 
refer back to the Text and Reader for any reason whatsoever before you 
have completed the Questionnaire and Assignment, in that order.
4. Discussion with Others
Please do not discuss the contents of the Text, Reader, Study Guide, 
Questionnaire or Assignment with anyone else (student or tutor), regardless 
of any anomalies or peculiarities you might find. It is your reactions 
that we want in order to ensure the validity of our findings.
5. Mailing
Send your completed Questionnaire and Special Assignment in the 
stamped addressed envelope provided, to R.F. Melton, Walton Hall, to arrive 
before January 19 th, 1976, at the very latest. In return you will receive
comments on your responses to the Assignment.
See related flow chart overleaf (p.3 )
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Read
TEXT, Sections 1 and 2
Review
TEXT and READER
Answer
QUESTIOMAIRE
Read
READER
Read
TEXT, Section 3
Mail
QUESTIONNAIRE AND ASSIGNMENT 
to Walton Hall
Answer
SPECIAL ASSIGNMENT 
without reference to text
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2 .  S t u d y  G u i d e  f o r  S t u d e n t s  i n  G r o u p  2 STUDY GUIDE 
2.
STUDY GUIDE TO TEXT AND READER
ON
BEHAVIOURAL OBJECTIVES
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instructions'
1. Objectives in Perspective
Before you commence your study of the instructional material (Text 
and Reader) study the Flow Diagram (p.7) which places the instructional 
material, and related objectives, in perspective. Glance quickly 
through the Behavioural Objectives stated (pp. 8-9) and then refer back 
to them as appropriate when studying the instructional material.
Text and Reader
After reading Sections 1 and 2 of the Text turn to the Reader, 
returning to read Section 3 of the Text once you have digested the 
contents of the Reader.
3 . Review Objectives
Once you have read the Text and Reader study the stated Behavioural 
Objectives (pp. 7-9) carefully. If you feel that you have not achieved 
any particular objective refer back to the related sections of instructional 
material. Mastery of each objective stated will be measured by means of 
related test items in the Special Assignment.
k. Questionnaire and Special Assignment
When you have completed your study of the instructional material 
(Text and Reader), and feel satisfied that you have achieved the stated 
objectives to the best of your ability, open up the sealed envelope 
containing the Questionnaire and Special Assignment. Once you have done 
this you are asked not to refer back to the Text or Reader for any reason 
whatsoever before you have completed the Questionnaire and Assignment, in 
that order.
3. Discussion with Others
Please do not discuss the contents of the Text, Reader, Study Guide, 
Questionnaire or Assignment with anyone else (student or tutor) regardless 
of any anomalies or peculiarities you might find. It is your reactions 
that we want in order to ensure the validity of our findings.
6. Mailing
Send your completed Questionnaire and Special Assignment, in the 
stamped-addressed envelope provided, to R.F. Melton, Walton Hall, to 
arrive before January 19th, 1976, at the very latest. In return you will 
receive comments on your responses to the Assignment.
See related flow chart overleaf (p. 6)
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Answer
QUESTIONNAIRE
Read
READER
Read
TEXT, Section 3
Read
TEXT, Section 1 and 2,
Mail
QUESTIONNAIRE and ASSIGNMENT 
to Walton Hall
Answer
without reference to text
SPECIAL ASSIGNMENT
Study
BEHAVIOURAL OBJECTIVES
carefully
Glance at
OBJECTIVES, and
Related Flow Diagram
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OBJECTIVES IN PERSPECTIVE
GENERAL
Obj.: General Objectives, not
explicit Behavioural Objectives.
B.O. 2.2
Obj.: 5-0
Recognise the subjective 
nature of judgements that 
may be made in developing, 
and using. Behavioural 
Objectives to evaluate 
student achievements.
Obj.: 4.0
Recognise the objective 
nature of judgements that 
may be made in developing, 
and using. Behavioural 
Objectives to evaluate 
student achievements.
Obj.: 6.0
Recognise that both 
objective and subjective, 
judgements are made in 
developing, and using. 
Behavioural Objectives to 
evaluate student achieve­
ments.
Obj.: 2.0
Judge whether given 
test items are appro­
priate measures of 
specified objectives.
Obj.: 1.0
Judge whether given 
objectives are written 
in clearly communicable 
and measurable terms.
Obj.: 3.0
Recognise the logic 
behind claims that 
subjectivity is involved 
in the development, and 
use, of Behavioural 
Objectives, especially 
in judging explicitness 
in deriving Behavioural 
Objectives, and in 
setting standards.
SPECIFIC
B.O. : Behavioural Objectives. Detailed
statements of Behavioural Objectives, 
corresponding to reference numbers 
given, are attached overleaf.
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BEHAVIOUEAL OBJECTIVES
% Weighting
On completion of this Unit, without 
reference to any text, you should 
be able to:
1.0 Judge whether given instructional objectives are written in
clearly communicable and measurable terms. More specifically:
1.1 Given a number of instructional objectives
(SAQ 1.1) correctly identify those which do not
describe behaviours (CMA Ul). 12.25
(Section 1.1)
1.2 Given a number of instructional objectives 
(SAQ 1.2) correctly identify those which do not 
adequately specify the conditions under which the
behaviour is to be observed (CMA ÏÏ2). 12.25
(Section 1.2)
*
1.3 Given a number of instructional objectives
(SAQ 1.5) correctly identify those which do not
indicate acceptable levels of performance (CMA U3). 12.25
(Section 1.3)
. *
1.4 Given a number of instructional objectives
(SAQ 1.4) correctly .'.identify those which do not
describe explicit behaviours (CMA U4). 12.25
(Section 1.4)
2.0 Judge whether given tests are appropriate measures of specified 
objectives. More specifi'cally:
2.1 Given a number of combinations (SAQ 2.1), each of which
consists of an objective and related test item, correctly 
identify those combinations in which the test item is not 
an appropriate measure of the related objective (CMA U5) 12.25
(Section 2.1)
Each Behavioural Objective is identified by an asterisk.
The percentage weighting indicates the relative emphasis placed on each Behavioural 
Objective.
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% Weighting
2.2 Given the relative weightings of each objective in a group, 
and a student's actual, and maximum possible, scores against 
related test items (SAQ 2.2), correctly determine the 
weighted score that should be awarded to the student for
his achievements (CMA U6). 12.25
(Section 2.2)
3.0 Recognise the logic behind claims that subjective judgement is 
involved in the development, and use, of Behavioural Objectives, 
especially in judging explicitness, in deriving Behavioural 
Objectives, and in setting standards. More specifically:
3.1 *Given the claim that "subjective judgement is involved in 
determining whether Behavioural Objectives are explicit 
or not", and given a number of statements on which 
the claim depends (SAQ 3*"1)» correctly identify those 
statements which must be rejected if the claim is to be 
accepted (CMA Vi). 8.33
(Section 3.I)
3-2 *Given the claim that "subjective judgement is involved in 
deriving Behavioural Objectives" and given a number of 
statements on which the claim depends (SAQ 3.2), correctly 
identify those statements which must be rejected if the 
claim is to be accepted (CMA V2). 8.33
(Section 3*2)
3.3 *Given the claim that "subjective judgement is involved in
specifying performance criteria", and given a number of
statements on which the claim depends (SAQ 3.3), correctly
identify those statements which must be rejected if the
claim is to be accepted (CMA V3). 8.33
(Section 3*3)
Complete mastery of the objectives above will be indicated by a 
score of 100 on the related CMA test.
Each Behavioural Objective is identified by an asterisk,
A4/10
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3 .
STUDY GUIDE TO TEXT AND READER
ON
BEHAVIOURAL OBJECTIVES
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instructions'
1. Objectives in Perspective
Before you commence your study of the instructional material (Text 
and Reader) study the Flow Diagram (p.13) which places the instructional 
material, and related objectives, in perspective. Glance quickly through 
the Behavioural Objectives stated (pp.l4-l6)and then refer back to them 
as appropriate When studying the instructional material.
2. Text and Reader
After reading Sections 1 and 2 of the Text turn to the Reader, 
returning to read Section 3 of the Text once you have digested the 
contents of the Reader.
3. Review Objectives
Once you have read the Text and Reader study the stated Behavioural 
Objectives (pp.13-l6)carefully. If you feel that you have not achieved 
any particular objective refer back to the related section of instructional 
material. Mastery of each objective stated will be measured by means of 
related test items in the Special Assignment.
4. Questionnaire and Special Assignment
When you have completed your study of the instructional material 
(Text and Reader), and feel satisfied that you have achieved the stated 
objectives to the best of your ability, open up the sealed envelope 
containing the Questionnaire and Special Assignment. Once you have done 
this you are asked not to refer back to the Text or Reader for any reason 
whatsoever before you have completed the Questionnaire and Assignment, in 
that order.
3 . Discussion with Others
Please do not discuss the contents of the Text, Reader, Study Guide, 
Questionnaire or Assignment with anyone else (student or tutor) regardless of 
any anomalies or peculiarities you might find. It is your reactions that 
we want in order to ensure the validity of our findings.
6. Mailing
Send your completed Questionnaire and Special Assignment, in the 
stamped-addressed envelope provided, to R.F. Melton, Walton Hall, to arrive 
before January 19th, 1976, at the very latest. In return you will receive 
comments on your responses to the Assignment.
See related flow chart overleaf (p.12)
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Read
TEXT, Sections 1 and 2
Read
TEXT, Section 3
Read
READER
Answer
QUESTIONNAIRE
Study
BEHAVIOURAL OBJECTIVES
carefully
Answer
without reference to text
SPECIAL ASSIGNMENT
Mail
QUESTIONNAIRE AND ASSIGNMENT 
to Walton Hall
Glance at
OBJECTIVES, and
Related Flow Diagram
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OBJECTIVES IN PERSPECTIVE
GENERAL
Obj.: 3.0 (100^)
Be aware of 
arguments for, and 
against, the use of 
Behavioural Object­
ives in evaluating 
student achievement
Obj.; 1.0
Recognise the logic 
on which arguments for, 
and against, the use of 
Behavioural Objectives 
are based.
Obj.: 2.0
Recognise the names 
of individuals who have 
contributed significantly 
to the cases for, and 
against, the use of 
Behavioural Objectives.
V
SPECIFIC
Obj.: General Objectives, not explicit
Behavioural Objectives.
B.O.: Behavioural Objectives. Detailed
statements of Behavioural Objectives, 
corresponding to reference numbers given, 
are attached overleaf.
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BEHAVIOURAL OBJECTIVES*
■ ' =* 
% Weighting
On completion of this Unit, without reference 
to any text, you should be able to:
1.0 Recognise the logic on which arguments for, and against, the 
use of Behavioural Objectives are based. More specifically:
*
1.1 Given a number (ll) of claims made by Macdonald-Ross
in his case against Behavioural Objectives 
(Reader article, part 111, section 6) and given, 
together with each claim, a number (4 to 5) of related 
opinions (each attributed to an author) upon which the 
claim depends (sample SAQ attached overleaf), correctly 
identify those opinions which.were not expressed in the 
reader article (CMA U1-7, VI-4). 70
(Reader Article: Parts 11, 111, IV)
2.0 Recognise the names of individuals who have contributed 
significantly to the case for, and against, the use of Behavioural 
Objectives. More specifically:
2.1 Given the names (list A overleaf) of individuals from the 
field of education, correctly identify those who, according 
to the reader article, have contributed to "The Case for 
Behavioural Objectives" (CMA Wl). 15
(Reader Article: Parts 11, 111, IV)
2.2 Given the names (list B overleaf) of individuals from the 
field of education, correctly identify those who, according 
to the reader article, have contributed to "The Case Against 
Behavioural Objectives" (CMA W2) 15
(Reader Article: Parts 11, 111, IV)
Complete mastery of the objectives above will be indicated 
by a score of 100 on the related CMA test.
Each Behavioural Objective is identified by an asterisk.
The percentage weighting indicates the relative emphasis placed on each 
Behavioural Objective.
A4/15
Sample SAQ (B.O. 1.l)
The claim below is one of those made by Macdonald-Ross in developing 
his "Case Against Behavioural Objectives". The claim is accompanied by a 
number of opinions, each attributed to a designated author. Identify those 
opinions which were not expressed in the article in arguing the merits of the 
related claim.
Claim /
In the educational domain no well defined prescriptions are available for 
deriving objectives.
Opinions
A Most experts have paid attention to the methods of deriving Behavioural 
Objectives (Macdonald-Ross).
B In order to advocate the use of Behavioural Objectives we must first 
determine who can best identify appropriate objectives, and which 
objectives are to be achieved (Mager).
C Task analysis is typically used to identify training objectives 
(Macdonald-Ross)
D The distinction between skill and knowledge is arbitrary (Duncan).
E Since there is no real distinction between education and training it
follows that task analysis might be rationally applied to the deriving 
of educational objectives (Macdonald-Ross).
(Select up to two unstated opinions)
Answer to Sample SAQ. B, E.
Mager is in fact criticised in the article for avoiding the question of 
where objectives come from. We are told that in his book on "Preparing 
Instructional Objectives" he specifically states that his book is not about 
who should select objectives, nor is it about which objectives should be 
selected.
A4/i6
Macdonald-Ross is in fact very much concerned with the distinction 
between education and training. He is very critical of viewpoints such 
as those expressed by Duncan, and believes that although task analysis 
might be useful in defining training objectives it is not applicable in 
the same way to educational objectives.
List A (B.O. 2.1)
Angoff, Bormuth, Evans, Gagne, Gibson, Gilbert, Groen, Lewis, 
Mager, McGuire, Miller, Pask, Popham, Osburn, Reimer, Stenhouse, 
Suchman, Tyler, Weingartner, Woodrow, Zeaman.
List B (B.O. 2.2)
Bandura, Bobitt, Churchman, Cronbach, Gureton, Deno, Ebel, 
Ebenson, Eisner, Guilford, Kelley, Lawley, McCan, Oakeshott, 
Perry, Richards, Seymour, Stenhouse, Thurstone, Vickers, Webster.
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4. Study Guide for Students in Group 4 STUDY GUIDE 4.
STUDY GUIDE TO TEXT AND READER
ON
BEHAVIOURAL OBJECTIVES
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• INSTRUCTIONS*
1. Objectives in Perspective
Before you commence your study of the instructional material 
(Text and Reader) study the Flow Diagrams(pp.20-23)which places the 
instructional material, and related objectives, in perspective.
Glance quickly through the Behavioural Objectives stated (pp. 21-22, 24-26) 
and then refer back to them as appropriate when studying the instructional 
material.
2. Text and Reader
After reading Sections 1 and 2 of the Text turn to the Reader, 
returning to read §ection 3 of the Text once you have digested the 
contents of the Reader,
3* Review Objectives
Once you have read the Text and Reader study the stated Behavioural 
Objectives (pp.20-26) carefully. If you feel that you have not achieved 
any particular objective refer back to the related sections of instructional 
material. Mastery of each objective stated will be measured by means of 
related test items in the Special Assignment.
4. Questionnaire and Special Assignment
When you have completed your study of the instructional material 
(Text and Reader), and feel satisfied that you have achieved the stated 
objectives to the best of your ability, open up the sealed envelope 
containing the Questionnaire and Special Assignment. Once you have done 
this you are asked not to refer back to the Text or Reader for any reason 
whatsoever before you have completed the gestionnaire and Assignment, in 
that order.
3. Discussion with Qthers
Please do not discuss the contents of the Text, Reader, Study Guide, 
Questionnaire or Assignment with anyone else (student or tutor) regardless 
of any anomalies or peculiarities you might find. It is your reactions 
that we want in order to ensure the validity of our findings.
6 . Mailing
Send your completed Questionnaire and Special Assignment, in the 
stamped-addressed envelope provided, to R.F. Melton, Walton Hall, to arrive 
before January 19 th, 1976, at the very latest. In return you will receive 
comments on your responses to the Assignment.
See related flow chart overleaf (p.19)
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Read
READER
Read
TEXT, Sections 1 and 2
Read
TEXT, Section 3
Answer
QUESTIOMAIRE
Glance at
OBJECTIVES, and
Related Flow Diagram
Answer
without reference to text
SPECIAL ASSIGNMENT
Mail
QUESTIONNAIRE AND ASSIGNMENT 
to Walton Hall
Study
BEHAVIOURAL OBJECTIVES
carefully
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OBJECTIVES IN PERSPECTIVE
(Text)
GENERAL
Obj.: General Objectives, not
explicit Behavioural Objectives.
B.O.: Behavioural Objectives. Detailed
statements of Behavioural Objectives^ 
corresponding to referenceSPECIHC
(12 *25%)
B.O. 1*4 B.O. 3*2
(8-337o
Obj.: 4*0
Recognise the objective 
nature of judgements that 
may be made in developing, 
and using. Behavioural 
Objectives to evaluate 
student achievements.
(75%) Obj.: 5*0
Recognise the subjective 
nature of judgements that 
may be made in developing, 
and using. Behavioural 
Objectives to evaluate 
student achievements.
(25%)
Obj.: 6*0
Recognise that both 
objective and subjective, 
judgements are made in 
developing, and using. 
Behavioural Objectives to 
evaluate student achieve­
ments.
(100%)
Obj.: 1*0
Judge whether given 
objectives are written 
in clearly communi­
cable and measurable 
terms.
(50%) Obj.: 2*0
Judge whether given 
test items are appro­
priate measures of 
specified objectives.
(25%) Obj.: 3*0
Recognise the logic 
behind claims that 
subjectivity is 
involved in the develop­
ment, and use, of 
Behavioural Objectives, 
especially in judging 
explicitness in deriving 
Behavioural Objectives, 
and in setting standards.
(25%)
numbers given, are attached 
overleaf.
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BEHAVIOURAL OBJECTIVES* 
(Text)
**
' % Weighting
On completion of this Unit, without reference 
to any text, you should be able to;
1*0 Judge whether given instructional objectives are written in clearly
communicable and measurable terms. Mor specifically:
1*1 *Given a number of instructional objectives (SAQ 1*1)
correctly identify those which do not describe behaviours (CMA Ul) 12*25%
(Section 1*1)
1*2 *Given a number of instructional objectives (SAQ 1*2)
correctly identify those which do not adequately specify the
conditions under which the behaviour is to be observed (CMA U2) 12*25%
(Section 1*2)
1*3 *Given a number of instructional objectives (SAQ 1*3)
correctly identify those which do not indicate acceptable levels 
of performance (CMA U3). 12*25%
(Section 1*3)
1*4 *Given a number of instructional objectives (SAQ 14)
correctly identify those which do not describe explicit behaviours
(CMA U4). 12*25%
(Section 1*4)
2*0 Judge whether given tests are appropriate measures of specified objectives.
More specifically:
2*1 *Given a number of combinations (SAQ 2*1), each of which consists
of an objective and related test item, correctly identify those 
combinations in which the test item is not an appropriate measure of 
the related objective (CMA U5) 12*25%
(Section 2*1)
* Each Behavioural Objective is identified by an asterisk.
** Ihe percentage weighting indicates the relative emphasis placed on each 
Behavioural Objective.
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**
% Weighting
2*2 *Given the relative weightings of each objective in a group, and a 
student's actual^and maximum possible, scores against related test 
items (SAQ 2*2), correctly determine the weighted score that should 
be awarded to the student for his achievements (CMA U6). 12*25%
(Section 2*2)
3*0 Recognise the logic behind claims that subjective judgement is involved 
in the development, and use, of Behavioural Objectives, especially in 
judging explicitness, in deriving Behavioural Objectives, and in setting 
standards. More specifically;
3*1 * Given the claim that "subjective judgement is involved in
determining whether Behavioural Objectives are explicit or not?',
and given a number of statements on which the claim depends
(SAQ 3*1), correctly identify those statements which must be
rejected if the claim is to be accepted (CMA VI). 8*33%
(Section 3*1)
3*2 *Given the claim that "subjective judgement is involved in 
deriving Behavioural Objectives" and given a number of 
statements on which the claim depends (SAQ 3*2), correctly 
identify those statements which must be rejected if thé claim is 
to be accepted (CMA V2). 8 * 33%
(Section 3*2)
3*3 *Given the claim that "subjective judgement is involved in
specifying performance criteria", and given a number of
statements on which the claim depends (SAQ 3*30, correctly
identify, those statements which must be rejected if the claim is
to be accepted (CMA V3). 8*33%
(Section 3*3)
Complete mastery of the objectives above ivill be indicated by a 
score of 100 on the related CMA test.
Each Behavioural Objective is identified by an asterisk.
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OBJECTIVES IN PERSPECTIVE
(Reader)
GENERAL
. (l5%)
B.O. 2‘2
(15%)
Obj.: 3*0 (100%)
Be aware of 
arguments for, and 
against, the use of 
Behavioural Object- 
tives in evaluating 
student achievement.
Obj.: 1*0
Recognise the logic 
on which arguments for, 
and against, the use of 
Behavioural Objectives 
are based.
(70%) Obj.: 2*0
Recognise the names 
of individuals who 
have contributed 
significantly to the 
cases for, and against 
the use of Behavioural 
Object Ives.
(30%)
SPBCinC
Obj.: General Objectives, not explicit
Behavioural Objectives.
B.O.: Behavioural Objectives. Detailed
statements of Behavioural Objectives, 
corresponding to reference numbers given^ 
are attached overleaf.
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BEHAVOURAL OBJECTIVES*
% Weighting
(Reader)
On completion of this Unit, without reference to any 
text, you should be able to:
1*0 Recognise the logic on which arguments for, and against, the use 
of Behavioural Objectives are based. More specifically:
1*1 Given a number (11) of claims made by Macdonald-Ross
in his case against Behavioural Objectives (Reader article,
part III, section 6) and given^together with each claim^a
number (4 to 5) of related opinions (each attributed to an
author) upon which the claim depends (sample SAQ attached
overleaf), correctly identify those opinions which were not
expressed in the reader article (CMA Ul-7, Vl-4). 70%
(Reader Article: Parts II, III IV)
2*0 Recognise the name of individuals who have contributed significantly 
to the cases for, and against, the use of Behavioural Objectives.
More specifically :
★
2*1 Given the names (list A overleaf) of individuals from the field
of education, correctly identify those who, according to the
reader article, have contributed to "The Case for Behavioural 
Objectives" (CMA Wl). 15%
(Reader Article: Parts II, III, IV)
2*2 Given the names (list B overleaf) of individuals from the field
of education, correctly identify those who, according to the
reader article, have contributed to "The Case Against Behavioural 
Objectives" (CMAW2). 15%
(Reader Article: Parts II, III, IV)
Complete mastery of the objectives above will be indicated by 
a score of ICO on the related CMA test.
*
Each Behavioural Objective is identified by an asterisk.
** The percentage weighting indicates the relative emphasis placed on each 
Behavioural Objective.
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Sample SAQ (B.O. 1*1)
The claim below is one of those made by Macdonald-Ross in developing 
his "Case Against Behavioural Objectives". The claim is accompanied by a 
number of opinions, each attributed to a designated author. Identify those 
opinions which were not expressed in the article in arguing the merits of the 
related claim.
Claim
In the educational domain no well defined prescriptions are available for 
deriving objectives.
Opinions
A Most experts have paid attention to the methods of deriving Behavioural
Objectives (Macdonald-Ross).
B In order to advocate the use of Behavioural Objectives we must first
determine who can best identify appropriate objectives, and which 
objectives are to be achieved (Mager).
C Task analysis is typically used to identify training objectives 
(Macdonald-Ross).
D The distinction between skill and knowledge is arbitrary (Duncan).
E Since there is no real distinction between education and training it 
follows that task analysis might be rationally applied to the deriving 
of educational objectives (Macdonald-Ross),
(Select up to two unstated opinions.)
Answer to Sample SAQ. B, E.
Mager is in fact criticised in the article for avoiding the question of 
where objectives come from. We are told that in his book on "Preparing 
Instructional Objectives" he specifically states that his book is not about 
who should select objectives, nor is it about which objectives should be 
selected.
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Macdonald-Ross is in fact very much concerned with the distinction 
between education and training. He is very critical of viewpoints such 
as those expressed by Duncan, and believes that although task analysis 
might be useful in defining training objectives it is not applicable in 
the same way to educational objectives.
List A (B.O. 2*1)
Angoff, Bormuth, Evans, Gagne, Gibson, Gilbert, Groen, Lewis, 
Mager, McGuire, Miller, Pask, Popham, Osburn, Reimer, Stenhouse, 
Suchman, Tyler, Weingartner, Woodrow, Zeaman.
List B (B.O. 2*2)
Bandura, Bobbitt, Churchman, Cronbach, Cureton, Deno, Ebel, 
Ebsenson, Eisner, Guilford, Kelley, Lawley, McCann, Oakeshott, 
Perry, Richards, Seymour, Stenhouse, Thurstone, Vickers, Webster.
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Appendix 5
C O M P U T E R  M A R K E D  A S S I G N M E N T S  A N D  Q U E S T I O N N A I R E S
This appendix reproduces the Special Computer Marked Assignment circulated 
on 28.11.75. to all students participating in the experiment. It was 
designed to measure student mastery of both the Text and Reader, and 
includes a questionnaire designed to measure student perception of certain 
aspects (structure, readability, etc.) of both the Text and Reader. The 
various components are identified as follows:
Contents Page
1. Instructions A5/I
2. Part 1 of Special Assignment A5/2
measuring student mastery of the Text
3. Part 1 of Questionnaire A5/14
measuring student perception of the Text
4. Part 2 of Special Assignment A5/18
measuring student mastery of the Reader
5. Part 2 of Questionnaire A5/32
measuring student perception of the Reader
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1. Instructions
The Special Assignment is divided into two equally important 
parts. Part 1 is concerned with points made in the Text and 
Part 2 with points made in the reader.
RESPOND TO PARTS 1 AND 2 OF THE ASSIGNMENT ON 
SEPARATE CMA FORMS
PLAGE AN ASSIGNMENT NUMBER IN THE ASSIGNMENT BOX 
ON EACH c m  FORM AS FOLLOWS;
E321-5©
E321-4(^ for responsesto Part 1 of the Special Assignment 
for responses to Part 2 of the Special Assignment 
replacing the letter G by your Group Number (1, 2,
3 or 4) indicated on the "Important Notice" enclosed.
PLEASE ATTEMPT TO ANSWER ALL QUESTIONS ON BOTH PARTS 1 AND 2 
OF THE SPECIAL ASSIGNMENT.
IF YOU DO NOT KNOW THE ANSWER TO A QUESTION INDICATE THIS BY 
PENCILLING OUT CELL d, UNDER COMMENT 1, ON THE APPROPRIATE 
ROW. (See the example below for a "Don't Know" response to 
a question to be answered on row 1 of the block.)
- A - - B " - C " ' D - - F -• b - -
' A ■ * 8 - “ C - b e d
- b "
B • C • b - ■
A --
A -• B + h - -
b
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2 .  P a r t  1  o f  S p e c i a l  A s s i g n m e n t  M e a s u r i n g  S t u d e n t  M a s t e r y  o f  T e x t
Before answering any questions, complete 
part 1 of the CMA form for E321 -
1. Write your serial number, the Part 1 
assignment number E321 * 4^^, and 
your name, initials and address in 
the left-hand box.
(Replace the letter G by your Group 
Number.)
2. Pencil out the cells corresponding to 
your student serial number by means 
of horizontal lines.
3. Pencil out the cells corresponding 
to the Part 1 assignment number (as 
shown in the example alongside for 
students in Group 3) by means of 
horizontal lines.
ASSJGMMrNT NUMMCM
- A - A ■ A - A -•0 - 0 - 0 • 0 -- 0-
-D- - 0 • D -- D - 1 -- 1 ■ 1 -- 1 -
• E- • E - E "MgSg 2 - -2 -- 2 -• 2 ■
■ J -■ J • J. ■kj - r "■ 3 • 3 -
-M ■■ M  -•M -■M- • A - A - A ■ ■ 4 ■
-P ■■ P P -■ P •■ 5 -- 5 -■ 5 - b - 5 ■
-s - s ■•s -■s -'6 • 6 - 6 - 6 -• 6 ■
-T - T -■T -• T • 7 -■ 7 •■ 7 ■ 7 -• 7 ■
8 - 8 - 8 - 8 - 8 •
"S ■ 9 - 9 - 9 -■ 9 ■
Make a note of the time now
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Block U
(This block carries 75% of the marks 
for Part 1 of this assignment.)
In responding to questions in Block U 
the following points should be kept in 
mind:
Cells for answers to QUI-6, Block U.
A
A
A
A
A
A
A
■ B
B C D - E T F
B-
C
c -
8 - C
B-i- C 
8 -r C -- 0
F. - F
- - D ■ ■ E ■ ■ F - -
E - F
COMUfNT
b -- c 
b e o 
b - ci d
b ■■ c - 
b -- c -■ d 
b"c~'<^
-- b c 4 d
cc-MIN I COMU
- d - ■ f -■g 1 a ■- b -■c -- d
Check your answers to QUl-6, and then 
transfer your answers to Part 2 of 
your CMA form.
Each question refers to a list of instructional objectives, 
which may or may not be described as explicit.
The term explicit is used to describe a Behavioural Objective which 
leaves the reader in no doubt as to what the student should be able 
to do as a result of the learning process, and indicates quite clearly 
how the reader should be able to measure what the student does.
In studying the instructional objectives listed it may be assumed in 
this test that "•
If a time limit is not specified in a given objective, 
then no time limit is to be imposed.
If the objective does not specifically state that students 
under test cannot refer to related instructional materials, 
then it may be assumed that access to such material is 
permitted.
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QUI Listed under the key below are seven instructional objectives which 
students are expected to achieve on completing a study of related 
materials. Some of the objectives describe behaviours (not 
necessarily explicit behaviours) and some do not. Identify those 
objectives that do not describe behaviours.
A Describe the conditions favouring the formation of glass.
B Be aware of the errors involved in determining numerical 
data from a given experiment.
C Describe how to determine, spectrophotometrically, the 
equilibrium constant of a given system in solution.
D Calculate the density of a crystalline solid from a 
knowledge of the dimensions of its crystal structure.
E Understand the main geological features of the region 
round your summer school location.
F Use a grating spectrometer to measure the angle of 
diffraction of a spectral line.
G The course should give you some knowledge of the importance 
and problems of experimental design.
(Identify up to three objectives that do no_^  describe behavours.)
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QU2 Listed under the key below are seven instructional objectives which 
students are expected to achieve on completing a study of related 
material. Identify those objectives in which the specification of 
conditions must be clarified before the objective can be described 
as explicit.
A The student should be able to complete a 50 item multiple 
choice examination on the subject of geophysics, answering 
75% of the questions correctly without reference to his 
text within a period of 45 minutes.
B Given any 10 of the attached 40 diagrams^correctly identify, 
in at least 7 cases, whether the diagram concerned illustrates 
the structural cells of simple cubic, face centred cubic, 
body centred cubic,or hexagonal close-packed structures.
C Given a slide of the root of a wheat seedling (sample 
provided) and the apparatus supplied (list attached), 
determine the number of cells in the root section provided.
To be considered acceptable the number recorded must be 
within plus or minus 5% of the number indicated for the 
slide concerned.
D The student should be able to produce correct responses to 
70 of the items in the attached 100 item multiple choice 
examination (sample provided) on the subject of marine biology.
E Given the availability of the apparatus provided (list attached), 
design one experiment with adequate control groups to test a 
given hypothesis. The experiment must be judged as acceptable 
by the teacher.
F Draw accurate conclusions from given bodies of reliable 
data. To be considered acceptable 70% of the conclusions 
must be judged as accurate by the teacher concerned.
G Given a list of sixteen organisms, specifically referred 
to in the unit, identify all sixteen correctly as either 
vertebrate, insect, or mollusc without reference to related 
materials.
(Identify up to three objectives that are not explicit.)
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QU3 Listed under the key below are seven instructional objectives which 
students are expected to achieve on completing a study of related 
material. Identify those objectives in which the specification of 
performance criteria must be clarified before the objective can be 
described as explicit.
A Use a grating spectrometer to measure the angle of diffraction 
of a spectral line.
B Correctly reproduce definitions^given in the Unit, for at least 
70% of the terms, concepts and principles listed in column 3 
of Table A,without the help of related reference material.
C Given a simple unlabelled diagram of the human eye (sample 
attached), assign biological labels to the parts designated 
without the help of related reference material and within a 
period of 5 minutes.
D Complete a 100 item multiple choice examination (sample attached) 
on the subject of marine biology. The lower limit of acceptable 
performance will be 85 items answered correctly within an 
examination period of 90 minutes.
E Demonstrate a thorough knowledge of the five principles listed 
in column 3 of Table A.
F Without reference to any text, correctly derive Boyle's 
Law in the form of PV = §nmv  ^by following the same 
procedure as that laid down in the Unit. To be judged as
acceptable the student must score at least 17 out of 20 
marks (sample marking scheme attached).
G Given the names of any 10 atoms selected at random from the 
attached list, and given the number of electrons present in 
each atom, write down the correct electronic configuration in 
at least 9 cases without reference to any text and within a 
period of 5 minutes.
(Identify u^ to three objectives that are not explicit.)
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QU4 Listed under the key below are seven instructional objectives which
students are expected to achieve on completing a study of related
material. Identify those objectives which do not describe explicit
behaviours.
Kg.
A Given a test made up of 50 items selected at random from the 
item bank (SI00-48), to which you have access, you should score 
at least 80% of the maximum possible marks within a period of 
50 minutes, without reference to related texts.
B Demonstrate your ability to solve problems in elementary kinetics 
by producing correct responses to at least 7 out of 10 of the 
problems attached (10 sample problems provided).
C Critically evaluate four out of five given experiments (five 
sample experiments attached).
D Given the magnitude of an electrical current in amps correctly 
convert the magnitude into the equivalent number of electronic 
charges.
E Correctly analyse at least four out of five given sets of 
experimental data (5 samples attached) relating to the manner 
of replication of DMA.
F Show accurate knowledge of genetic information as a 
consequence of the manner of replication of DNA.
G Given the hydrogen ion concentration of ten different solutions, 
correctly calculate the pH of at least nine of the solutions 
to two decimal places.
(Identify up to three objectives that are jiot explicit.)
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QU5 Listed under the key below are six combinations, each of which
consists of an objective and a related test item. Identify those 
combinations in which the test item cannot be accepted as an 
appropriate measure of the related objective.
A Objective
Given an oscilloscope (model specified) containing any one 
of the following faults (list appended), and given a 
standard repair kit (sample provided), the student will be 
able to repair the oscilloscope within 30 minutes.
Test Item
Locate the fault. In the oscilloscope provided, within 
a period of 30 minutes. Use the standard kit provided.
(You may assume the oscilloscope, the standard kit and 
fault are all covered by the specifications in the 
objective.)
B Objective
Without reference to any related text, correctly list 5 
examples of adaptation (in a population) arising from 
natural selection.
Test Item
Without reference to any related text, correctly list 5 
examples of adaptation (in a population) arising from 
natural selection.
C Objective
Given the apparatus provided (list attached) correctly 
determine, spectrophotometrically, the equilibrium constant 
of a given chemical system in solution.
Test Item
Use the apparatus given to determine, spectrophotometrically, 
the equilibrium constant of the chemical system in the 
solution provided. .(You may assume that the apparatus 
provided is covered by the specification in the objective.)
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D Objective
Without reference to any text correctly state those properties 
of light which are assumed in formulating the wave theory of 
special relativity.
Test Item
Which of the properties of light listed in Table C are assumed 
in formulating the wave theory of special relativity. Answer 
without referring to any text.
E Objec:ive
Given the names of any 8 of the major geological features listed 
in Table A for the British Isles, correctly list, or select from 
Table B, examples of at least 7 of the features.
Test Item
Table A lists eight of the main geological features (A1 - A8) 
of the British Isles, Table B lists sixteen examples (B1 - B16) 
of geological features according to their place names. Select 
the examples from Table B that relate to the features in Table A 
by completing the following table;
feature Examples of feature
A1 B9, B14
A2
A3
A4
A5
A6
A7
A8
F Objective
Given Tables A and B which list 10 concepts and 50 examples
respectively, select from Table B one example of each concept
in Table A. Examples of at least 9 concepts must be identified 
correctly.
Test Item
Select from Table B (attached) one example of each concept in 
Table A (attached).
(Identify up to three combinations that are not acceptable.)
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QU6 The table below indicates the scores (x) obtained by a student 
measured against a set of objectives (1-5). It also indicates 
the maximum scores (x^ ) that the student could possibly have 
achieved. If the weight (W) to be allocated to each objective 
(and hence each related measure) is as indicated in the table, 
calculate the weighted scores'(A-E) that should be awarded to the 
student if his final weighted score (F) is to be expressed as a 
percentage.
Objective
Relative Weight 
Of Objective 
Vfo
Student's 
Raw Score
X
Maximum 
Raw Score
^m
Weighted Score 
Awarded 
X
1 10% 6 9 A
2 30% 12 18 B
3 15% 16 20 c
4 20% 18 21 D
5 25% 24 28 E
Test 100% 76 96 F
Compare the weighted scores that you would award the student with 
those indicated in the key below. Identify those scores in the key
which you would accept as correct to the nearest significant figure.
A 5
B 13
C 12
D 17
E 24
F 77
(Identify up to three correct scores.)
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Block V
(This block carries 25% of the marks 
for Part 1 of this assignment.)
Each question (QVl-3) in this block 
states a claim regarding the subjective 
nature of Behavioural Objectives.
Each claim is followed by a list of 
statements. In response to each 
question identify those statements 
which must be rejected if the claim 
is to be accepted. '
QVl Claim
Cells for answers to QVl-3, Block V.
! A N S W tR COMMENT 1 j
-A- - B- -  C- -  D- -  E t - F - -G -  b - ■ c - d  4
A- • 8 - • C - ■ D - E - F - G - b - c ■ d  -
-  A- - 8 - ■ c-- D • E F ■ G : F e ­- b - ■ c - d
- A- - 8 - • C - - 0- - E - F '- G ra- - b  -■ c -• d
- A- ■ 8 - • C - - D ■ ■ E - ■ F - - G a ■ • b  - ■ c ■ ■ d
- A- - 8 - “ C - ■ 0- E - ■ F - r  G -  a - • b  - c - d  -
-  A - 8  - c - -  D - E - F - G -  a - b  - c - d
COMMENT : COMMENT 3
LL b  - •c • d  - e - f  - f l a - - b  c - j-  d  -
Check your answers to QVl-3, and 
then transfer them to Part 2 of 
your CMA form.
Subjective judgement is involved in determining whether Behavioural 
Objectives are explicit or not.
Statements
A A Behavioural Objective will be explicit if it contains the 
following components:
- a statement of the behaviour to be observed.
- the conditions under which the behaviour should be observed.
- the level of performance considered as acceptable as an 
indication of achievement of the objective.
B Many educators believe that problems of ambiguity in objectives 
are best reduced by using test items themselves as objectives.
C Experts are quite likely to disagree over whether a Behavioural
Objective has been expressed in sufficiently explicit terms, or not.
D If a teacher believes that a Behavioural Objective tells him in 
unambiguous terms what students should be able to do as a result 
of the learning process, and how what he does should be measured, 
it follows that the objective must be explicit.
E The element of ambiguity associated with Behavioural Objectives
is not sufficient justification in itself for the rejection of Behavioural 
Objectives as a useful tool in education.
(Identify up to two unacceptable statements.)
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QV2 Claim
Subjective judgement is involved in deriving Behavioural Objectives. 
Statements
A ELow diagrams help to identify the logic by which Behavioural 
Objectives have been derived from more general statements of 
educational intent.
Obj.
1*10 1*20
Obj.
1*30
Objective 1*00 
(General Learning Outcome)
B How diagrams identify the ways in which objectives have been broken 
down into sub-objectives, the process being repeated again and 
again.
C The identification of an objective 
(e.g. I’OO) in the form of a 
general learning outcome 
automatically defines a specific 
set of sub-objectives (e.g. 1*10 - 
1*30) upon which achievement of 
the original objective (1*00) 
depends.
D The degree to which objectives, and subsequent sub-objectives, are 
broken down into more specific sub-objectives for a course depends 
on the degree to which students entering the course have already 
achieved the sub-objectives.
E If a flow diagram shows a set 
of sub-objectives (e.g. 1*10 - 
1*30) as being derived from a 
more general objective (1*00), 
it follows that mastery of the 
more specific objectives (1*10 - 
1* 30) indicates mastery of the 
more general objective (1*00).
Obj.
1*10
Obj.
1*20
Obj.
1*30
Objective 1*00
(Identify up to two unacceptable statements.)
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QV3 Claim
Subjective judgement is involved in specifying performance criteria. 
Statements
A In designing Behavioural Objectives, and Criterion-Based tests, 
anticipated performance levels should be clearly stated.
B Once criteria have been specified for a course these should be
rigidly adhered to regardless of the percentage of students 
failing to achieve the criteria.
C Performance against a set of objectives depends on a variety of 
factors including the appropriateness of related instructional 
material.
D If a large percentage of students fail to achieve criteria specified 
for a course this should be seen as a signal to review related 
instructional material (including objectives) rather than as an 
indicator of mass student failure.
E Criteria can be developed for student performance in the light of
observed student achievements. Once criteria have been specified
in the light of such knowledge they should be firmly adhered to.
(Identify up to two unacceptable statements.)
Make a note of the time now
How long have you spent on answering the above questions on Part 1 of this 
assignment............
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3 .  P a r t  1  o f  Q u e s t i o n n a i r e  M e a s u r i n g  S t u d e n t  P e r c e p t i o n  o f  t h e  T e x t  
Block W. (Feedback)
(This block is very important in that it will help us identify the limitations 
of the exercise in which you have taken part.)
QWl Content Read
How much of the content of 
the Text did you read 
carefully?
A 81-100%
B 61-80%
C 41-60%
D 21-40%
E 0-20%
Cells for response to QWl-5, Block W
AN SW C It COMMENT
-  A- - B - -  c- - D- • E - F •■ G -■ a - - b- ■ C • ■ J ■
-  A- • B - -  c • D- - E - ■ F • - G ' • 3  - • b- ■ c - - d -
■ A- ■ B - -  c- ■ 0 * • E - ■ F ■ - G - a - - b  ■ - c • 4
- A - ■ B - • c- • D - ■ E - ■ F - G - a - - b -- c. ■
• A- • B- c ■ D - E - F • G - - b -J■ c --4“
A- ■ B- c-- 0  • E -■ F -- G ■ b --c- d- j
A 9 - - c-- 0 ■- E *■ F - G -- a -- b - c-
' ■ ■ ■ ccMUMENT ? COMMENT
- b - - d 1■Q 1- t - -9 ■ a -- b '£
Check your answers to <^1-5, and 
then transfer them to Part 2 of 
your CMA form.
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QW2-5
Answer the questions below on the basis of the reading you have undertaken, 
regardless of whether this is 5% of 95% of the Text. IF 
you read less than 20^ of the basic Text, and feel that you are unable 
to make a rational response to any of the questions below, indicate this 
by pencilling out cell d, in the appropriate Comment 1 cells, for the 
question concerned.
QW2 Readability
How readable did you find the Text?
ESI
A Very easy to read ( +2 )
B Easy to read ( +1 )
C OK ( 0 )
D Difficult to read ( -1 )
E Very difficult to read ( -2 )
d Read less than 20% and cannot judge
(Pencil out one cell in row 2)
QW3 Structure
To what extent did you feel that the Text was
structured to help you answer the related test items in Part 1 of this 
assignment?
ESZ.
A Very well structured ( +2 )
B Well structured ( +1 )
C OK . . ( 0 )
D Poorly structured ( -1 )
E Very poorly.structured ( -2 )
d Read less than 20%, and cannot judge.
(Pencil out one cell in row 3)
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QW4 Motivation
How interesting did you find the content of 
Text?
ESI
A Very interesting ( +2 )
B Interesting ( +1 )
( 0  ) 
(-1 )
E Very dull ( _z )
d Read less than 60% and cannot judge.
(Pencil out one cell in row 4.)
QW5 Ambiguity
Dp not respond to this question if you «ere not provided with 
Behavioural Objectives for the Text. ~ '
HOW ambiguous, or explicit,did you find the Behavioural Objectives
specified? (In answering try to recall the degree to which the 
Behavioural Objectives identified-the CMA test items on 
the text.)
5SZ.
A Very ambiguous ( +2 )
B Airly ambiguous ( +1 )
C Neither ambiguous, nor explicit ( 0 )
D Airly explicit ( -1 )
E Very explicit ç .
Read less than 20% and cannot judge.d
(Pencil out one cell in row 5.)
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Part 3 of CMA. Arm.
1. How long did you spend in responding 
to Blocks U and V on Part 1 of 
the Special Assignment?
A Less than 20 minutes
B 20 to 40 minutes
C 40 to 60 minutes
D 1 hour to 1 hour 20 minutes
E 1 hour 20 minutes to 1 hour 40 minutes
F 1 hour 40 minutes to 2 hours
G More than 2 hours
(Transfer your response 
to the appropriate cell 
in the right hand block 
of Part 3 of the.CMA Form.)
2. Carefully fold your completed CMA form in half along the dotted line, 
and place it together with the completed CMA form for Part 2 of the 
assignment in the stamped addressed envelope provided.
3. Send the completed 04A forms, together in the same envelope with 
your completed Survey Response Forms, to;
R. F. Melton,
The Open University,
Walton Hall,
Milton Keynes, MK6 7AA,
to arrive no later than January 19th, 1976.
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P a r t  2  o f  S j a e c i a l  A s s i g n m e n t  M e a s u r i n g  S t u d e n t  M a s t e r y  o f  t h e  R e a d e r
Before answering any questions complete 
Part 1 of the CMA form for E321-
1. Write your special number, the part 2 
assignment number B321- 5 ^ ,  and your 
name, initials and address in the 
left-hand box,
(Replace the letter G by your Group Number.)
2. Pencil out the cells corresponding to your 
student serial number by means of 
horizontal lines.
Pencil out the cells corresponding to the 
Part 2 assignment number (as shown in the 
example alongside for students in Group 4)
by means of horizontal lines.
A - A' - A - A •■0 ■0 - 0 • 0 - 0-
0- - 0 - D - 0 -• 1 - 1 ■ 1 -- 1 -
( L - Ê- - £ -,sSss 2 ca^ • 2 ■ 2 -- 2 ■
J  ■■ J - 4- • 3 --b ■■ 3 -■ 3 ■
M - M- ■M • M- ■ 4 -- 4 - 4- ■ 4 ■
P -f - P- ■ P •■ 5 -- 5 --R"- m W ■ 5 •
r- T T -r ■ 7 - 7 7 • 7- 7 •
8 - 8 - a - 8 - 8 ■
9 --9 - 9 - 9 --9
Make a note of the time now
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Blocks U and V
(These two blocks between them carry 70% of the marks for Part 2 of this 
assignment. Block U carries 45% of the marks and Block V 25%.)
Each question (QUI-7 and VI-4) in blocks U and V presents a claim made by 
Macdonald-Ross in developing his "Case Against Behavioural Objectives". 
Each claim is followed by a list of related opinions, each attributed to 
a designated author. In response to each question identify 
those opinions that were not expressed in the article in arguing the case
for, and against. Behavioural Objectives.
Block U
(This block carries 45% of the 
marks for Part 2 of this 
assignment.)
QUI Claim
No consistent view exists as to 
the origin of objectives.
Opinions
Cells for answers to QUI-7, Block U.
kNSW ER 1
------------------ — —
COMMENT 1
-  A- ■ 6  - -  C - ■ D e F - G - b- - c - d
■ A- - B r  C- - D- E • F - G - a - - b -  c - d
l A - • B r  C - • D e- F -G ■a - - b ■- c • d
• B -  C - • D -
"■
■ F - G ■• a i b - - c - - d
•|A- ■ B -- C - • D - E- ■ F - ■G a - • b - c 1■ d
B -■ C - - D - E--F -- G ' • a - b  - C - • d
■;a - B -  C - - o J F •■ o | a - b - c - d
1. CO mment^ I COMM E N tS
■la - b |  Ç ■ d - 6  - - i f o - a - t>4 c - d •
Check your answers to QUl-7 and 
then transfer them to Part 2 of 
your CMA form.
A Pew experts have paid attention to the methods of deriving Behavioural 
Objectives (Macdonald-Ross).
B In order to advocate the use of Behavioural Objectives we do not have 
to predetermine who should select objectives, and which objectives 
should be selected (Mager).
C The choice of Behavioural Objectives is rightly the client’s (Bandura).
D Choice of Behavioural Objectives should not be left in the hands of
students (Macdonald-Ross).
E The use of flow diagrams identifies the logic behind the selection of 
Behavioural Objectives, but does not provide us with an automatic 
selection procedure (Macdonald-Ross).
(identify up to 2 instated opinions^
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QU2 Claim
In the educational domain no well defined prescriptions are available 
for deriving objectives.
Opinions
A Hardliners look to task analysis to identify performance objectives 
(Macdonald-Ross).
B Task analysis cannot identify training objectives (Macdonald-Ross).
C Softliners leave selection of objectives to teachers (Macdonald-Ross).
D Selection of objectives should be left in the hands of the teacher 
(Macdonald-Ross).
E The distinction between skill and knowledge is arbitrary (Duncan). 
(Identify up to 2 unstated opinions)
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QU3 Claim
Defining objectives before the event conflicts with "Voyages of 
exploration".
Opinions
A In "voyages of exploration" the teacher (author) has a reasonable 
idea of his objectives before the event (Macdonald-Ross).
B
D
Behavioural goals are not appropriate for all subjects, particularly 
arts and humanities (Eisner).
C Teachers in arts and humanities do have standards, and do make
judgements, and should therefore be able to state their objectives 
explicitly (Popham).
"Voyages of exploration" should be justified in terms of their 
contribution to the -achievement of planned objectives (Popham).
E The person most able to assess the value of unplanned classroom events 
in terms of their contribution towards the achievement of planned 
objectives is the teacher (Macdonald-Ross).
F Advocates of Behavioural Objectives do not show us how teachers can 
use objectives to guide unpredicted classroom events (Macdonald-Ross).
(Identify up to 2 unstated opinions.)
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QU4 Claim
There is an extremely large number of paths through any body of 
knowledge thus reducing the effectiveness of objectives in design.
Opinions
A The psychological organisation of knowledge can be represented as
a hierarchy of principles implying an order of learning (Gagne).
B The fact that a given set of objectives can be achieved by different
routes does not disprove the existence of hierarchies of objectives 
(Kozol).
C Students can achieve a given set of Behavioural Objectives by a variety 
of paths (Mager).
D The time to acquire a given set of objectives by different paths can
be compared (Mager).
E Behavioural Objectives help us to choose the path to be followed in
order to achieve a given set of objectives (Macdonald-Ross).
(Identify up to 2 unstated opinions.)
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QU5 Claim
Objectives do not prescribe the validity of test items.
Opinions
A Behavioural Objectives are inevitably ambiguous, and more than one
test item can be written to measure achievement of most objectives 
(Macdonald-Ross).
B Despite the fact that a degree of ambiguity is likely to be associated
with most Behavioural Objectives, empirical evidence exists to 
demonstrate that student performance can be enhanced by the use of 
Behavioural Objectives (Dale).
C Students can achieve a given set of test items, and hence related
objectives,by a variety of paths (Mager).
D If the path to be followed is considered to be of educational
consequence this must be reflected in the conditions, and requirements, 
of the objective and related test item (Macdonald-Ross).
E The validity of any test item, and hence any related objective, must
be questioned if it can be achieved by a variety of paths (Macdonald-Ross).
(Identify up to 2 unstated opinions.)
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QU6 Claim
Objectives are inherently ambiguous.
Opinions
A Many verbs do not fall clearly into distinct categories labelled
"clearly observable" and "clearly unobservable" behaviours (Deno and 
Jenkins).
B The context in which a verb finds itself in a statement of an objective
cannot remove much of the ambiguity that is associated with the verb 
when considered in isolation (Macdonald-Ross.).
C More context is required to make an objective unambiguous than that
which is provided in the normal, well specified. Behavioural Objective 
(Macdonald-Ross).
D Test items used as Behavioural Objectives in themselves provide us with
the most unambiguous objectives (Evans).
E Despite the fact that a degree of ambiguity is likely to be associated
with most Behavioural Objectives, empirical evidence exists to demonstrate 
that student performance can be enhanced by the use of Behavioural 
Objectives (Dale).
(Identify up to 2 unstated opinions.)
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QU7 Claim
The level of specificity problem has never been resolved.
Opinions
A Tyler’s objectives are relatively general (Macdonald-Ross).
B A few general objectives are easy to handle, or remember, but are
too vague and ambitious to be useful (Macdonald-Ross).
C The most unambiguous objectives are test items used as objectives
(Evans).
D If you try to eliminate ambiguity by developing detailed Behavioural
Objectives the list becomes too long to handle, or remember 
(Macdonald-Ross).
E The degree of specificity with which objectives should be stated is
largely determined by characteristics of students entering the course 
(Neil)
F Detailed Behavioural Objectives may be kept in perspective by the use 
of flow diagrams (Macdonald Ross).
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Cells for answers to QVl-7, Block V.
ANSW ER
Block V
(This block carries 25% of the marks 
for Part 2 of this assignment.)
%
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Check your answers to qV1-7 and 
then transfer them to Part 2 of 
your CMA form.
QVl Claim
Objectives do not communicate intent unambiguously, especially to 
students.
Opinions
A If Behavioural Objectives are written in technical terms ambiguities 
may be reduced to a minimum (Macdonald-Ross).
B Behavioural Objectives using technical terms are useless as "advance 
organisers" (Macdonald-Ross).
C If Behavioural Objectives are to have any value they must be usable as 
"advance organisers" (Macdonald Ross).
D General statements of objectives, rather than detailed Behavioural
Objectives, may serve adequately as "advance organisers" for students 
(Goodman).
E Students given specified Behavioural Objectives, and access to
instructors, but no formal instruction, achieved stated objectives in 
35% of time required by students following a formal course without 
the help of specified objectives.(Mager and McCann).
(identify up to 2 unstated opinions.)
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q V2 Claim
Trivial objectives are the easiest to operationalise, and this is a 
problem.
Opinions
A Everyone is agreed that trivial aims are the easiest to operationalise
(Macdonald-Ross).
B The advantage of stating objectives explicitly is that trivial ones
may then be weeded out (Popham).
C A whole methodology exists for the expression of higher level
objectives (Hempel).
D If trivial objectives are weeded out, what happens if no worthwhile
objectives are left? (Macdonald-Ross)
E No one contemplating the generation of worthwhile objectives can
afford to ignore the value of taxonomies of the type developed by 
Bloom et al (Gronlund).
P Objections given by teachers to instructional objectives seem to be
predicated upon inadequate conceptions of education, curriculum, or 
instruction (Tyler).
(Identify up to 2 unstated opinions.)
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QV3 Claim
Lists of behaviours do not adequately represent the structure of 
knowledge.
Opinions
A Lists of Behavioural Objectives show little of the complex manner in
which ideas are inter-related (Macdonald-Ross).
B The theoretical approach favoured by Pask and Lewis contributes little
to our understanding of knowledge (Macdonald-Ross).
C The Behavioural Objective model provides us with a useful educational
tool, but^  as with all tools, it must not be interpreted as a panacea to 
solve all problems (Rrye).
D A person who insists on Behavioural Objectives is denying the
appropriateness, and usefulness, of constructs (e.g. self-confidence) 
(Cronbach).
E The assumption that lists can represent the structure of knowledge is
embedded in the Behavioural objective approach (Macdonald-Ross).
(Identify up to 2 unstated opinions.)
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QV4 Claim .
The relevance of goal referenced models of education can be questioned.
Opinions
A Behavioural Objectives are almost worthless, and cannot be claimed to
offer advantages over previous intuitive methods of curriculum design 
(Macdonald-Ross).
B Human regulatory behaviour is norm-seeking, and, as such, cannot be 
resolved into goal seeking (Vickers).
C A destination is not essential in itself. It is sufficient to travel 
for the sake of travel (Oakeshott).
D Behavioural objectives are not behavioural (MacMillan).
E The softline approach to the use of Behavioural Objectives, as well as
the hardline approach, can no longer be seen as viable (Macdonald-Ross),
/  ■
(Identify up to 2 unstated opinions.)
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5. Part 2 of Questionnaire Measuring Student Perception of the Reader
Block W
(This block carries 30% of the marks for Part 2 of this assignment.)
Cells for answers to QWl and 2, Block W.
I—
A N S W E R C O M M E N T  1
- A- -  B- c-■ D- - E -  F- - G ■ -  b - -  ^ ■ à
• A- -  8 -  c •  D- ■  E -  F G • a b - c à  -
■  A- -  B - -  c- -  0 - -  E F ■  G - a - b - c-
-  A -  B - ■  c -  D- •  E - , ■;f - -  G r a - b - ■  c h d
-  A • 
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Check your answers to QWl and 2, and 
then transfer them to Part 2 of your 
CMA form.
QWl Identify up to 7 individuals, from array Wl, whose statements
(according to the Macdonald-Ross article) have lent strong support 
to "The Case Fbr Behavioural Objectives".
Array Wl
^'^'^^lumns
Rows A B C D E F G
1 Angoff Bormuth Evans Gagne Gibson Gilbert Groen
2 Lewis Mager McGuire Miller Pask Popham Osburn
3 Reimer Stenhouse Suchman Tyler Weingartner Woodrow Zeaman
(Pencil out your answers in rows 1 to 3 of Block w.)
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QW2 Identify up to 7 individuals, from array W2, whose statements
(according to the Macdonald-Ross article) have lent strong support to 
"The Case Against Behavioural Objectives".
Array W2
^''^x^^lümns
Rows^^^'w^^
A B C D E F G
4 Bandura Bobbitt Churchman Cronbach Cureton Deno Ebel
5 Ebsenson Eisner Guilford Kelley Lawley McCann Oakeshott
6 Perry Richards Seymour Stenhouse Thurstone Vickers Webster
(Pencil out your answers in rows 4 to 6 of Block W. )
Make a note of the time now
How long did you spend on answering the above questions in Part 2 of this
assignment..
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Block X (Feedback)
(This block is very important in that it will help us identify the limitations 
of the exercise in which you have taken part.)
QXl Content Read
How much of the Macdonald-Ross article Cells for answers to QXl-5, Block X
did you read carefully?
ANSW ER COMMENT 1
1 -  A- - B- -  C- -  D- - E - F - G -  b - - c * d
1 - A- - 8 - -  C- - D -  E - - F -  G ■ -  b - c - - d  -
A 81-100% 3 - A - - B-■ C-- 0 • E - F -- G - a -- b ■■ c - d •
B 61- 80% 4 ■ A- ■ Br - C- - D - E -- F -- G ■ • a - - b  - ■ c - d  •
41- 60% 
21- 40%
S - A- ■ B ■ -  C- ■ D - E - F - G - a - ' b  - - c ■ d -
D
6 A- • B ■- c- - D - E -■ F - G - - b - c - d -
7 - A - B -• c- D - - E - - F - -  G - ■ b - d  -
E 0 - 2 0 % COMMENT : COMMENT 1
b  - c ■ (1 - - e - ■ f - q • a - b - c - d -
Check your answers to QXl-5, and 
then transfer them to Part 2 of 
your CMA form.
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QX2-5
Answer the questions below on the basis of the reading you have 
undertaken, regardless of whether this is 5% or 95% of the Macdonald-Ross 
article.
If you read less than 20% of the Macdonald-Ross article, ^  feel that 
you are unable to make a rational response to any of the questions, 
indicate this by pencilling out cell d, in the appropriate Comment 1 
cells, for the question concerned.
QX2 Readability
How readable did you find the Macdonald-Ross article?
A Very easy to read ( ,,+2 )
B Easy to read ( +1 )
C OK ( 0 )
D Difficult ( -1 )
E Very difficult ( -2 )
d Read less than 20% and cannot judge.
(Pencil out one cell in row 2).
QX3 Structure
To what extent did you feel that the Macdonald-Ross article was 
structured to help you answer the related test items in 
assignment?
Key
A Very well structured ( +2 )
B Well structured ( +1 )
C OK ( 0 )
D Poorly structured ( -1 )
E Very poorly structured ( -2 )
d Read less than 20%, and cannot judge,
(Pencil our one cell in row 3.)
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QX4 Motivation
How interesting did you find the content of the Macdonald-Ross 
article?
A Very interesting ( +2 )
B Interesting ( +1 )
C OK ( 0 )
D Dull ( -1 )
E Very dull ( -2 )
d Read less than 20%, and cannot judge
(Pencil out one cell in row 4.)
QX5 Ambiguity
Do not respond to this item if you were not provided with Behavioural 
Objectives for the Reader
How ambiguous, or explicit, did you find the Behavioural Objectives 
Specified?
(In answering try to recall the degree to which the Behavioural 
Objectives identified the CMA test items on the Reader Article.)
ESZ.
A Very ambiguous ( +2 )
B airly ambiguous ( +1 )
C Neither ambiguous, nor explicit ( 0 )
D airly explicit ( -1 )
E Very explicit ( -2 )
d Read less than 20% and cannot judge
(Pencil out one cell in row 5.)
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How long did you spend in responding 
to Blocks U, V and W on Part 2 of the 
Special Assignment?
Part 3 of CMA R)rm
• 2 ■- 3 -f 4 -f 5 ■-6 --
Key
A Less than 20 minutes 
B 20 to 40 minutes
C 40 to 60 minutes
D 1 hour to 1 hour 20 minutes
E 1 hour 20 minutes to 1 hour 40 minutes
F 1 hour 40 minutes to 2 hours
G More than 2 hours
(Transfer your response to 
the appropriate cell 
in the right hand block 
of Part 3 of the CMA Form.)
Carefully fold your completed CMA form in half along the dotted line, 
and place it^together with the completed CMA for form for Part 1 of the 
assignment on the Basic Text^in the,stamped addressed envelope 
provided.
Send the completed CMA forms, together in the same envelope with 
your completed Survey Response Forms, to:
R. F. Melton, The Institute of Educational Technology, 
The Open University,
Walton Hall,
Milton Keynes, MK6 7AA,
to arrive no later than January, 19th, 197^.
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Appendix 6
INSTRUCTIONS
This appendix reproduces instructions that were placed in, and on, the 
envelope containing the Special Computer Marked Assignment and Questionnaire 
which were sent to students on 28.11.75. Different instructions 
were sent to different students according to the group to vdiich they 
belonged. They may be identified as follows :
Contents Page
1. Instructions _in envelope for students in Group 1 A6/l
2. Instruction in envelope for students in Group 2 A6/2
3. Instructions in envelope for students in Group 3 A6/3
4. Instructions envelope for students in Group 4 A6/4
5. Instructions on envelope for all students A6/5
A6/1
1. Instructions for Group 1
IMPORTANT NOTICE 
re
QUESTIONNAIRE AND SPECIAL ASSIGNMENT
Before responding to the Questionnaire and Special Assip?iment please 
note that for evaluation purposes students have been assigned to different 
groups.
( you have been assigned to group 1 ")
All groups have been treated basically the same in that each group 
has received the same Text and Reader, and each group has been asked to 
respond to the same Questionnaire and Special Assignment. However, there 
are ways in which the groups have been treated differently to help us 
evaluate certain aspects of the materials, and you will learn more about 
these peculiarities once you have submitted your completed Questionnaire 
and Special Assignment to Walton Hall.
At this point in time we trust that you will not turn back to the 
Text or Reader, but that you will now turn to the Questionnaire and Special 
Assignment. Answer the questions to the best of your ability without 
reference to any instructional material and without reference to anyone else 
(tutor or student). Remember that we will not be using your responses to 
assess you in any way, but simply to evaluate specific aspects of the 
materials.
Failure to follow these instructions may invalidate our findings.
Please respond to the Questionnaire first, and then to the Special 
Assignment.
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2. Instructions for Group 2
IMPORTANT NOTICE
QUESTIONNAIRE AND SPECIAL ASSIGNMENT '
Before responding to the Questionnaire and Special Assignment please 
note that for evaluation purposes students have been assigned to different 
groups.
(you have been assigned to group 2)
All groups have been treated basically the same in that each group
has received the same Text and Reader, and each group has been asked to
respond to the same Questionnaire and Special Assignment. However, there 
are ways in which the groups have been treated differently to help us 
evaluate certain aspects of the materials, and you will learn more about 
these peculiarities once you have submitted your completed Questionnaire and 
Special Assignment to Walton Hall.
To avoid confusion it is worth noting one peculiarity in the treatment 
of your group. In the Study Guide you were correctly advised that "mastery 
of each objective stated (would) be measured by means of related test items 
in the Special Assignment". However, what you were not told was that other 
objectives, beyond those stated, existed, and these would also be measured in 
the Special Assignment. You may well have found this misleading, but we 
hope you will not find it too frustrating in view of the fact that we will 
only use your responses to evaluate specific aspects of the materials, and 
will not use them to assess you in any way.
With the above points in mind we trust that you will hot turn back to
the Text or Reader before responding to the Questionnaire and Special 
Assignment, but will now respond to the questions to the best of your ability 
without reference to any instructional material and without reference to 
anyone else (tutor or student).
Please remember that failure to follow these instructions, may invalidate 
our findings. '
Please respond to the Questionnaire first, and then to the Special
Assignment.
A6/3
3. Instructions for Group 3
IMPORTANT NOTICE 
re
QUESTIONNAIRE AND SPECIAL ASSIGNMENT
Before responding to the Questionnaire and Special Assignment,, 
please note that for evaluation purposes students have been assigned 
to different groups.
YOU HAVE been ASSIGNED TO GROUP 3 j
All groups have-been treated basically the same in that each group 
has received the same Text and Reader, and each group has been asked to 
respond to the same Questionnaire and Special Assignment. However, there 
are ways in which the groups have been treated differently to help us 
evaluate certain aspects of the materials, and you will learn more about 
these peculiarities once you have submitted your completed Questionnaire 
and Special Assignment to Walton Hall.
To avoid confusion it is worth noting one peculiarity in the treatment 
of your group. In the Study Guide you were correctly advised that "mastery 
of each objective stated (would) be measured by means of related test items 
in the Special Assignment". However, what you were not told was that other 
objectives, beyond those stated, existed and these would also be measured in 
the Special Assignment. You may well have found this misleading, but we 
hope you will not find it too frustrating in view of the fact that we will 
use your responses to evaluate specific aspects of the materials, and 
will not use them to assess you in any way.
With the above, points in mind we trust that you will not turn back to 
the Text or Reader before responding to the Questionnaire and Special 
Assignment, but will now respond to the questions to the best of your ability 
without reference to any instructional material and without reference to 
anyone else (tutor or student). ■ .
Please remember that failure to follow these instructions may invalidate 
our findings.
Please respond to the Questionnaire first, and then to the Special
Assignment,
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4. I n s t r u c t i o n s  f o r  G r o u p  4
IMPORTANT NOTICE
QUESTIONNAIRE AND SPECIAL ASSIGNMENT
Before responding to the Questionnaire and Special Assignment please 
note that for evaluation purposes students have been assigned to different 
groups.
( YOU HAVE BEEN ASSIGNED TO GROUP 4 )
All groups have been treated basically the same in that each group 
has received the same Text and Reader, and each group has been asked to 
respond to the same Questionnaire and Special Assignment. However, there 
are ways in which the groups have been treated differently to help us 
evaluate certain aspects of the materials, and you will leam more about 
these peculiarities once you have submitted your completed Questionnaire 
and Special Assignment to Walton Hall.
At this point in time we trust that you will not turn back to the 
Text or Reader, but that you will now turn to the Questionnaire and Special 
Assignment. Answer the questions to the best of your ability without 
reference to any instructional material and without reference to anyone 
else (tutor or student). Remember that we will not be using your responses 
to assess you in any way, but simply to evaluate specific aspects of the 
material.
Failure to .follow these instructions may invalidate our findings.
Please respond to the Questionnaire first, and then to the Special
Assignment.
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5. Instructions for all students printed on envelope
IMPORTANT ■
PLEASE DO NOT LOOK AT THE CONTENTS OF THIS ENVELOPE UNTIL YOU HAVE 
COMPLETED YOUR STUDY OF THE INSTRUCTIONAL MATERIAL (Text and Reader), 
AND UNTIL YOU ARE PREPARED TO ANSWER QUESTIONS ON THE QUESTIONNAIRE 
AND SPECIAL ASSIGNMENT WITHOUT REFERENCE TO ANY TEXT OR OTHER 
RESOURCES (Tutor or Student).
CONTENTS
The envelope contains:
A brief, but "Important Notice".
A Questionnaire and the Special Assignment.
Blank Forms for responses to the Questionnaire and Assignment. 
A Stamped-Addressed Return Envelope.
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Appendix 7
FEEDBACK
This appendix reproduces the feedback sent to all students once they had 
submitted their completed Questionnaires and Special Computer Marked 
Assignment. It includes Answers and Comments on responses to the Special 
Assignment, and a complete statement of objectives for both the Text and 
Reader. The contents are as follows:
Contents Page
1. Answers and Comments on Part 1 of Assignment
concerned with the Text Ay/l
. 1.1 Answers to Part 1 of Assignment Ay/l
1.2 Comments on Answers to Part 1 of Assignment Ay/3
2. Answers and Comments on Part 2 of Assignment
concerned with the Reader A7/10
2.1 Answers to Part 2 of Assignment A7/10
2.2 Comments on Answers to Part 2 of Assignment A7/12
3. Objectives for the Text A7/19
3.1 Perspective on Objectives for the Text A7/19
3 .2 Statement of Behavioural Objectives for the Text A7/2O
4. Objectives for the Reader A7/22
4.1 Perspective on Objectives for the Reader A7/22
4.2 Statement of Behavioural Objectives for the Reader A7/23
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Answers and Comments on Part 1 of Assignment 
1*1 Answers
Check off your answers to Part 1 of the Assignment by means 
of the table below:
Part 1 of Assignment
Questions I Correct Responses Maximum Score
QUI B, E, G 3
U2 A, E, F 3
U3 A, C, E 3
U4 C, E, F 3
U5 A, D, E 3
U6 C, D, F 3
Block U 18
.
QVl A, D 2
V2 C, E 2
V3 B, E 2
Block V
Determine the weighted score (percentage) which you achieved on 
Part 1 of the Assignment with the help of the tablé below:
| (i)
1 Blocks
[ (ii)
Raw Scores
— -------- — —
(iii)
Block Weights
! ■ (iv) ' • 
Weighted Scores
(v)
Total
U 18 75/18 1 75
100V 6 25/6 25
blocks in Part 1 of Assignment.
(ii) Raw scores achieved on basis of 1 mark for each correct 
response.
(iii) Block Weight is a fixed quantity.
(iv) Weighted score obtained by multiplying raw score x block 
weight.
(v) Total obtained by adding together the weighted scores. 
(The raw scores illustrated in the table are the maximum 
scores possible.)
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If you failed to obtain the correct answer to a question, 
look for an explanation in the attached comments.
A7/3
1• 2 Commenta
Question Key Comment
QUI A This objective tells us what the student should
be able to do as a result of the learning process. 
In other words, it describes a behaviour, even if 
this is not as explicit as we would like.
This objective does not tell us what the student
should be able to do. It tells us that he should
"be aware" of something, but does not indicate how 
we would recognise this awareness.
C Same comment as for A.
D Same comment as for A.
This objective does not tell us what the student 
should be able to do. It indicates that he should 
"understand" certain features, but it does not 
indicate how we should recognise that he understands.
F Same comment as for A.
This objective does not tell us what the student 
should be able to do as a result of his learning, 
but indicates what the course should do.
A7/4
Question Key Gomment
qU2 ©  The type of 50 item multiple choice examination is
not indicated by the provision of a sample. The
nature of the content, and the difficultly level of
the questions are therefore not known.
B At the beginning of this block of questions we are
told if a time limit is not specified in an objective 
then we are to assume that no time limit is imposed. 
Similarly, we are told if an objective does not exclude 
reference to books we might assume that such reference 
is permissible. If these two assumptions are taken 
into account it would appear that this objective 
is reasonably explicit.
C Same comment as for B.
D Same comment as for B.
The type of hypothesis to be given, and the 
spectifications to be followed in the experimental 
design, are not indicated. Variations in either 
would very much alter the nature of the objective.
The type of data to be given, and the type of 
conclusions to be drawn, are not indicated.
Variations in either would very much alter the 
nature of the objective.
G Same comment as for B.
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Question Key Comment
QU3 ©  This objective does not tell us what will be
considered as an acceptable performance. How 
accurately must the line be measured?
B Ihis objective would appear to be reasonably explicit 
if we remember that we were told to assume that if a 
time limit is not specified in an objective then no 
time limit exists, and that if reference to books is 
not excluded then v/e assume it is permitted.
©  This objective does not indicate how many of the 
assigned labels must be correct.
D Same comment as for B.
©  This is a very badly written objective. The word
thorough does not imply a specific level of performance, 
and in fact the nature of the performance anticipated 
is far from clear. The objective does not indicate 
what the student is expected to do in order to 
demonstrate a knowledge of the principles concerned.
F Same comment as for B.
G Same comment as for B.
A7/6
Question Key Comment
QU4 A As students have access to questions in the item bank,
this would appear to be a reasonably explicit objective.
B Same comment as for D. However, a word of caution 
should be added. By answering the given questions 
correctly a student demonstrates his ability to solve the 
given problems, and not necessarily his ability to solve 
any problems in elementary kinetics.
( ©  Although sample experiments are given there is no
indication of how the student is expected to evaluate 
them.
D At the beginning of the block we are told to assume that 
if no time limit is imposed in an objective then no time 
limit exists, and that if reference to books is not 
excluded then it is permitted. Bearing these assumptions 
in mind it would appear that this objective is reasonably 
explicit.
Although samples of experimental data are given, there 
is no indication of how the student is expected to analyse 
that data.
There is no indication of how the student is expected to 
show knowledge of genetic information.
p
G Same comment as for D.
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SïHîiSa K£I comment
QD5 0  A student may be able to locate the fault in the
oscilloscope (test item) but may not be able to repair
it (objective). The test item is therefore not appropriate.
B Clearly appropriate since the objective and test item are 
identical.
C The test item appropriately measures the objective.
©  The test item measures a student’s ability to recognise
certain properties rather than his ability to recall 
(state) those properties as specified in the objective.
Ihe test item is therefore not an appropriate measure of 
the objective.
©  The test item measures the student’s ability to select
the examples of geological features from table B, but it
does not measure the student’s ability to list examples
of those features. The objective is at fault in that
it refers to two abilities^ namely "to list" and "to select'; 
rather than one.
F The test item and objective appear to be identical.
QU6 Each weighted score X is determined in the same way.
X = - . W 
^m
A X = 6.10 = 6*67 7
^ 9
B X 30 = 20*00 20
18
©  X = ^.15 = 12-00 xStilZ
20
®  = 3U.20 = 17*14 tSh.17
E X = ^.25 = 21*43 dDz21
28
©  + Xjj + Xg = 77*24 =&77
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Question Key Comment
QVl A Behavioural Objective may well have been built on
the basis of the three components identified, and yet 
not be explicit. It is at this stage that judgement 
is in fact brought to bear to decide whether an objective 
is reasonably explicit or not.
The fact that one teacher judges an objective to be 
explicit does not mean that students, administrators, or 
even other teachers will of necessity come to the same 
conclusion. If we accept that judgement is involved in 
determining whether, or not, objectives are explicit, we 
must also accept that judgements vary from one person to 
another.
QV2 Determining the sub-objectives (1*10-1*30) which are most
likely to lead to achievement of an objective (1*00) very 
much depends on subjective judgement. Different combinations 
of sub-objectives can generally be chosen, and there is no 
guarantee that mastery of the sub-objectives (1*10-1 *30) 
will automatically lead to mastery of the objective (1*00).
The same content as for C.
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Question Key Comment
QV3 The appropriateness of criteria is not known until student
performance against them is observed. failure of a large 
percentage of students to achieve specified standards might 
well indicate that the instruction provided is inadequate, 
or that the standards specified are inappropriate for the 
students concerned. To stick rigorously to criteria once 
they have been specified ignores the fact that judgement 
is involved in their specification, and that criteria are 
therefore somewhat arbitrary in nature.
The nature of instructional material (texts, etc.the 
time available for instruction (timetabling), the quality 
of teachers, the quality of students^may all change from 
year to year, and criteria must be changed to meet the 
needs of the time. After all, who would suggest that the 
standards of nursing in Florence Nightingale’s days are 
appropriate now. The criteria specified must inevitably 
depend on what criteria can be achieved. Assumptions 
concerning this before the event must depend on subjective 
judgement. To stick rigidly to specified criteria would 
be to ignore the fact that subjective judgement is involved 
in specifying criteria.
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Answers and Comments on Part 2 of Assignment 
2•1 Answers
Check off your answers to Part 2 of the Assignment by means of 
the table below.
Part 2 of Assignment 
(Blocks U and V)
Questions CorrectResponses
Maximum
Score
QUI A, E 2
U2 B, D 2
U3 A, E 2
U4 B, E 2
U5 B, D 2
U6 B, E 2
U7 E, F 2
Block U 14
QVl C, D 2
V2 C, E 2
V3 B, C 2
V3 A, E 2
Block V 8
1 Part 2 of Assignment 
(Block W)
Correct MaximumQuestions Responses Score
QWl (row 1) C, D, F 3 .
(row 2) B, D, F 3
(row 3) D 1
QW2 (row 1) C, D, F 3
(row 2) B, G 2
(row 3) D, E 2
Block W 14
Determine the weighted score (percentage) which you achieved on 
Part 2 of the Assignment with the help of the table below.
(i)
Blocks
(ii)
Raw Scores
(iii)
Block Weights
(iv)
Weighted Scores
(v)
Total
U 14 45/14 45
V 8 25/8 25 100
W 14 30/14 30
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(i) Blocks in Part 2 of Assignment.
(ii) Raw scores achieved on basis of 1 mark for each correct 
response.
(iii) Block Weight is a fixed quantity.
(iv) Weighted score obtained by multiplying raw score x block weight,
(v) Total obtained by adding the weighted scores together.
(The raw scores illustrated in the table are the maximum 
scores possible.)
If you failed to obtain the correct answer to a question, 
look for an explanation in the attached comments.
2*2 . Comments
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Question Key 
QUI ©
©
Comments
The converse is in fact stated.
The use of flow diagrams was not discussed, but could 
well have been, for they do expose the logic behind the 
derivation of objectives to public inspection, an 
important fact in itself.
The fact that Behavioural Objectives do not fall out of 
some sort of machine does not provide us with grounds for 
rejecting their usage.
QU2 Macdonald-Ross in fact accepts that task analysis can
identify training objectives. The point he rightly 
makes is that training and education are hot the same.
Macdonald-Ross states the opposite. At several points 
in his article he questions the ability of the teacher 
to select his own objectives. This would appear to be 
an interesting point for debate.
A7/13
Question Key Comments
QU3 The exact opposite is stated in the article. Clearly the
use of Behavioural Objectives where "voyages of exploration" 
are undertaken, may not be possible. Nevertheless, one 
must still ask what is the purpose of such explorations?
What is to be achieved? Can such achievements be spelt 
out in terms of processes acquired, and if so can they be 
measured?
Should one conclude that Behavioural Objectives cannot be 
stated in such situations this would indicate a limitation 
of Behavioural Objectives. However, it would not be grounds 
for rejecting the use of Behavioural Objectives in other 
situations.
Macdonald-Ross in fact states the opposite. He claims 
that any list of aims which is short enough for a teacher 
to remember will be too general to be useful, while any 
detailed list will be too unwieldy to be used in a classroom 
situation. You might contemplate to what extent this 
argument might be affected by a discussion of the use of 
flow diagrams.
QU4 Qs) No such statement was made in the article. it was
inserted amongst the responses to stimulate your thoughts 
on the matter. The point is in fact a valid one. After 
all^the existence of different routes from a basement to a 
roof does not disprove the existence of the basement and 
roof at different levels. It is suggested that further 
evidence would be required in order to seriously question 
Gagne’s philosophies concerning the existence of 
hierarchies.
This point was not made in the article, but it might well 
have been offered as a rational conclusion emerging from 
Mager’s experiments concerning different methods of 
achieving objectives.
It is not suggested that Behavioural Objectives automatically 
identify the most appropriate instructional material for 
achieving the objectives specified, but it is suggested 
that they can provide useful insights into the appropriateness 
of specified objectives.
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Question Key
Comments
0U5 ®  mis point was not made in the article, but had it been
made the arguments would have had to be extended to respond
to the point.
©  Macdonald-Ross questions the validity of any test item,
and hence any related objective, if it can be achieved 
by a variety of paths. However, he does not discuss 
the possibility of stating the objective in such a way 
that the path to be followed is clearly identified.
qU6 ©  Macdonald-Ross in fact concedes that much of the ambiguity
associated with a verb can be removed by the context in which 
it finds itself in a stated objective. This suggests that 
it would be much more useful to concentrate on whether 
stated objectives identify "clearly observable" behaviours, 
rather than do as Deno and Jenkins and concentrate on verbs 
in isolation.
0  Ihis point was not made in the article, but it might well 
have been presented against some of the claims made.
qU7 ©  This point was not considered in the article. Had it been
considered the discussion of specificity would have had to 
have been extended.
0  One of Macdonald-Ross’ main arguments is that lists of
Behavioural Objectives which are limited enough in number to
handle tend to be ambiguous, while lists of Behavioural 
Objectives which are sufficient in number to be unambiguous 
tend to be too unwieldy to handle. It is suggested that 
the use of flow diagrams could help resolve this problem. .
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Question Key Comments
QVl This point was not made, but the arguments offered tend to
imply this. However, the statement ignores the fact that 
students may find it helpful to refer to Behavioural Objectives 
not only before, but also during, and after, reading related 
instructional material.
This point is not made, but it could have been.
QV2 ^ p  This point was not made, but again it might have been.
It is also true that those contemplating the development 
of worthwhile objectives should be conversant with the 
work of Bloom et al concerning taxonomies of objectives.
QV3 (By Macdonald Ross in fact looks to models developed by Pask
and Lewis for greater understanding of knowledge. He quite 
rightly points out that lists of Behavioural Objectives do 
not represent knowledge.
This statement was not made in the article. It is a point 
of view, however, that might usefully have been studied.
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Question Key Comments
QV4 Macdonald-Ross does not make any such statement, although
in reading the article one might begin to feel this.
In his article Macdonald-Ross is undoubtedly reacting
strongly against extremist claims made on behalf of 
Behavioural Objectives and it is important to bear this in 
mind. Two of Macdonald-Ross* own statements do this 
extremely well. He says at the beginning of his article 
that :
"One of the undoubted advantages of the 
Behavioural Objective approach is that it 
alone has been worked out in sufficient 
detail to be of use in practice (no other 
rational approach to education has got so 
far)."
Towards the end of his article he adds that:
"This article has not argued that Behavioural 
Objectives are worthless, nor is it doubted 
that the systematic approach represents an 
advance on purely intuitive methods of 
curriculum design ... But the application of 
Behavioural Objectives and the systematic 
approach needs to be tempered with an under­
standing of its inherent deficiencies."
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Question Key Comments
QWl (row l) Evans .is referred to as having recommended that the
most acceptable Behavioural Objectives are test items 
themselves.
Gagne is quoted as saying that "Once objectives have 
been defined there is no step in curriculum design that 
can legitimately be entitled selecting content".
^^p Gilbert’s efforts to build a full-blooded technology of 
education called "Mathetics" is discussed.
(row 2)^) Mager’s publications and experiments are discussed in the 
article.
The article indicates that "The basis of the hardliner’s
case ....  was made in the theory and practice of military
training. The strongest set of procedures owes its 
origin to R.B. Miller .... "
^p  A full section is devoted to a critique of Popham’s paper
entitled "Probing the Validity of Arguments against
Behavioural Goals".
(row 3)^) Tyler is quoted as stating that "Any of the objections
given by teachers to instructional objectives seem to be
predicated upon inadequate conceptions of education, 
curriculum, or instruction".
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Question Key Qoimnents
QW2 (row 4) Churchman is referred to as a classic anti-planner "who
lays great stress on flexibility and the need to adapt to 
take advantage of the opportunities that occur in the 
classroom." .
(p Cronbach is quoted as saying that "A person who insists on 
Behavioural Goals is denying the appropriateness and 
usefulness of constructs ..... (e,,g. self-confidence, 
scientific attitude ....)".
row 5)IB
(row 6)to
Deno and Jenkins work, determining the ambiguity that 
is inherent in specific verbs, is given prominence in 
the article.
Eisner is referred to (along with Stenhouse) as complaining, 
on behalf of the humanities and arts, that Behavioural 
Goals are not appropriate for all subjects.
Oakeshott is quoted as having attacked the goal-directed 
model of education with the following words:
"Why suppose the analogy of a journey towards a 
prefigured destination is relevant? It is 
clearly irrelevant in science, in art, in poetry, 
and in human life in general, none of which 
have prefigured final destinations .... "
Stenhouse is referred to (along with Eisner) as complaining, 
on behalf of the humanities and arts, that Behavioural 
Goals are not appropriate for all subjects.
Vickers is referred to as having attacked the goal directed 
model of education with the following words :
"Most human regulatory behaviour is norm-seeking, 
and as such cannot be resolved into.goal- 
seeking."
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3. Objectives for the Text
3.1. Perspective on Objectives for the Text
GENERAL
Obj.: 6*0 (100%)
Recognise that both 
objective and subjective, 
judgements are made in 
developing, and using. 
Behavioural Objectives to 
evaluate student achieve­
ments.
Recognise the objective 
nature of judgements that 
may be made in developing, 
and using, Behavioural 
Objectives to evaluate 
student achievements.
(25%)
Recognise the subjective 
nature of judgements that 
may be made in developing, 
and using. Behavioural 
Objectives to evaluate 
student achievements.
(50%) (25%)Obj.:Obj. :
Judge whether given 
objectives are written 
in clearly communi­
cable and measurable 
terms.
Judge whether given 
test items are appro­
priate measures of 
specified objectives.
. (l2-25%)
B.O. 1-4
Obj.: 3*0 (25%)
Recognise the logic 
behind claims that 
subjectivity is 
involved in the develop­
ment, and use, of 
Behavioural Objectives, 
especially in judging 
explicitness in deriving 
Behavioural Objectives, 
and in setting standards.
(l2-25^ (l2‘25%)
B.O. 2-1 B.O. 2*2
78*33%) (8*33%]
B.O. 3*1 B.O. 3*2
(l2*25%j 
B.O. 1-3
SPECIFIC
Obj.: General Objectives, not
explicit Behavioural Objectives.
B.O.: Behavioural Objectives. Detailed
statements of Behavioural Objectives^ 
corresponding to reference 
numbers given, are attached 
overleaf.
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3.2, statement of Behavioural Objectives for the Text
On completion of this Unit, without reference 
to any text, you should be able to:
% Weighting
1*0 Judge whether given instructional objectives are written in clearly 
communicable and measurable terms. Mor specifically:
1*1 *Given a number of instructional objectives (SAQ I'D
correctly identify those which do not describe behaviours (CMA Ul)
(Section 1*1)
12*25%
1*2 *Given a number of instructional objectives (SAQ 1*2)
correctly identify those which do not adequately specify the 
conditions under which the behaviour is to be observed (CMA U2)
(Section 1*2)
12-25%
1*3 *Given a number of instructional objectives (SAQ 1*3)
correctly identify those which do not indicate acceptable levels 
of performance (CMA U3).
(Section 1*3)
12-25%
1-4 *Given a number of instructional objectives (SAQ 14)
correctly identify those which do not describe explicit behaviours 
(CMA U4).
(Section 1-4)
12-25%
2-0 Judge whether given tests are appropriate measures of specified objectives.
More specifically;
2-1 *Given a number of combinations (SAQ 2-1), each of which consists 
of an objective and related test item, correctly identify those 
combinations in which the test item is not an appropriate measure of 
the related objective (CMA U5)
(Section 2-1)
* Each Behavioural Objective is identified by an asterisk.
*♦ The percentage weighting indicates the relative emphasis placed on each 
Behavioural Objective.
12-25%
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**
% Weighting
2-2 *Given the relative weightings of each objective in a group, and a 
student's actual^and maximum possible, scores against related test 
items (SAQ 2*2), correctly determine the weighted score that should 
be awarded to the student for his achievements (CMA U6). 12*25%
(Section 2*2)
3*0 Recognise the logic behind claims that subjective judgement is involved 
in the development, and use, of BehWoural Objectives, especially in 
judging explicitness, in deriving Behavioural Objectives, and in setting 
standards. More specifically:
3*1 G i v e n  the claim that "subjective judgement is involved in
determining whether Behavioural Objectives are explicit or not",
and given a number of statements on which the claim depends
(SAQ 3*1), correctly identify those statements which must be
rejected if the claim is to be accepted (CMA VI). 8*33%
(Section 3*1)
3*2 Given the claim that "subjective judgement is involved in 
deriving Behavioural Objectives" and given a number of 
statements on which the claim depends (SAQ 3*2), correctly 
identify those statements which must be rejected if the claim is 
to be accepted (CMA V2).
(Section 3*2)
3*3 Given the claim that "subjective judgement is involved in
specifying performance criteria", and given a number of 
statements on which the claim depends (SAQ 3*3), correctly 
identify those statements which must be rejected if the claim is 
to be accepted (CMA V3).
(Section 3*3)
Complete mastery of the objectives above will be indicated by a 
score of 100 on the related CMA test.
8*33%
8*33%
* Each Behavioural Objective is identified by an asterisk.
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4. Objectives for the Reader
4.1 Perspective on Objectives for the. Reader
GENERAL
. (l5%) (15%)(70%)
Obj.: 3*0 I
Be aware of 
arguments for, and 
against, the use of 
Behavioural Object- 
tives in evaluating 
student achievement,
(100%)
Obj.: 1*0
Recognise the logic 
on which arguments for, 
and against, the use of 
Behavioural Objectives 
are based.
(70%) Obj.: 2*0
Recognise the names 
of individuals who 
have contributed 
significantly to the 
cases for, and against 
the use of Behavioural 
Object ves.
(30%)
s p h :i H C
Obj.: General Objectives, not explicit
Behavioural Objectives. •
B.O. : Behavioural Objectives. Detailed
statements of Behavioural Objectives, 
corresponding to reference, numbers given^ 
are attached overleaf.
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4.2. Statement of Behavioural Objectives for the Reader
On completion of this Unit, without reference to any 
text, you should be able to:
1*0 Recognise the logic on which arguments for, and against, the use 
of Behavioural Objectives are based. More specifically:
% Weighting
1*1 *Given a number (11) of claims made by Macdonald-Ross (M-R) 
in his case against Behavioural Objectives (Reader article, 
part III, section 6) and given^together with each claim^a 
number (4 to 5) of related opinions (each attributed to an 
author) upon which the claim depends (sample SAQ attached 
overleaf), correctly identify those opinions which were not 
expressed in the reader article (CMA Ul-7, Vl-4).
(Reader Article: Parts II, III IV)
70%
2*0 Recognise the names of individuals who have contributed significantly 
to the cases for, and against, the use of Behavioural Objectives. 
More specifically :
2*1 *Given the names (list A overleaf) of individuals from the field 
of education, correctly identify those who, according to the 
reader article, have contributed to "The Case for Behavioural 
Objectives" (CMA Wl).
(Reader Article: Parts II, III, IV)
15%
2*2 Given the names (list B overleaf) of individuals from the field 
of education, correctly identify those who, according to the 
reader article, have contributed to "The Case Against Behavioural 
Objectives" (CMA W2). 15%
(Reader Article: Parts II, III, IV)
Complete mastery of the objectives above will be indicated by 
a score of 100 on the related CMA test.
Each Behavioural Objective is identified by an asterisk.
** The percentage weighting indicates the relative emphasis placed on each 
Behavioural Objective.
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Sample SAQ (B.O. I'l)
The claim below is one of those made by Macdonald-Ross in developing 
his "Case Against Behavioural Objectives". Thé claim is accompanied by a 
number of opinions, each attributed to a designated author. Identify those 
opinions which were not expressed in the article in arguing the merits of the 
related claim.
Claim
In the educational domain no well defined prescriptions are available for 
deriving objectives.
Opinions
A Most experts have paid attention to the methods of deriving Behavioural
Objectives (Macdonald-Ross).
B In order to advocate the use of Behavioural Objectives we must first
determine who can best identify appropriate objectives, and which 
objectives are to be achieved (Mager).
C Task analysis is typically used to identify training objectives 
(Macdonald-Ross).
D The distinction between skill and knowledge is arbitrary (Duncan).
E Since there is no real distinction between education and training it 
follows that task analysis might be rationally applied to the deriving 
■ of educational objectives (Macdonald-Ross).
(Select up to two unstated opinions.)
Answer to Sample SAQ. B, E.
Mager is in fact criticised in the article for avoiding the question of 
where objectives come from. We are told that in his book on "Preparing 
Instructional Objectives" he specifically states that his book is not about 
who should select objectives, nor is it about which objectives should be 
selected.
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Macdonald-Ross is in fact very much concerned with the distinction 
between education and training. He is very critical of viewpoints such 
as those expressed by Duncan, and believes that although task analysis 
might be useful in defining training objectives it is nOt applicable in 
the same way to educational objectives.
List A (B.O. 2*1)
Angoff, Bormuth, Evans, Gagne, Gibson, Gilbert, Groen, Lewis, 
Mager, McGuire, Miller, Pask, Popham, Osburn, Reimer, Stenhouse, 
Suchman, Tyler, Weingartner, Woodrow, Zeaman.
List B (B.O. 2*2)
Bandura, Bobbitt, Churchman, Cronbach, Cureton, Deno, Ebel, 
Ebsenson, Eisner, Guilford, Kelley, Lawley, McCann, Oakeshott, 
Perry, Richards, Seymour, Stenhouse, Ihurstone, Vickers, Webster.
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Appendix 8
ITEM ANALYSIS OF ASSIGNMENTS
This appendix records the data obtained from item analysis* of the 
assignments. The contents are as follows:
Contents Page
li Data from Item Analysis of Assignment on Text A8/I
1.1 Test Statistics A8/I
1.2 Item and Block Statistics A8/2
1.3 Analysis of Questionnaire Responses concerning
Student Perceptions A8/3
2. Data from Item Analysis of Assignment on Reader A8/4
2.1 Test Statistics A8/4
2.2 Item and Block Statistics A8 /5
2.3 Analysis of Questionnaire Responses concerning
Student Perceptions A8 /7
An explanation of all the statistics used is to be found in 
Melton, R. F. ^Item Analysis at the Open University: A Case Study. 
British Journal of Educational Technology, I9 7 8 , 1,1.
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1. Data from Item Analysis of Assignment on Text
1.1 Test Statistics
Internal Consistency 0.63 
Error Ratio 0.6l
Mean Score 72.9
Facility 65
Standard Error 8.2
Standard Deviation 13«4 
Skewness -0.4
Student Population 642 
Student Sample 642
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1.2 I t e m  a n d  B l o c k  S t a t i s t i c s
Block Internal Consistency 0.47
Q u O p t F a c
D i s
C e l l
A
C e l l
B
C e l l
C
C e l l
D
C e l l
E  ■
C e l l
F
C e l l
G
D o n ' t
K n o w
T e c h
E r r o r
K e y  t o  
M a t r i x
U l E 7 8 2 3 N B N N B
N B S t a t u s
1 5 8 2 5 2 ^ 8 9 4 9 3
0 1 R e s p o n s e s  %
6 5 7 5 5 9 5 8 7 4 5 8 7 4 3 3 5 9
M e a n s
2 E 6 3 2 2 B N N
N B B N ■■ - S t a t u s
3 4 1 5 1 0 3 8 * * 8 7 9 0 7
0 0 R e s p o n s e s  %
7 7 6 8 6 6 7 1 7 4 7 4 6 8 0 6 5
M e a n s
3 E 6 4 3 1 B
N B N B N N S t a t u s
8 0 1 7 3 9 1 5 9 6 1 1 8 0
0 R e s p o n s e s  %
7 5 6 7 7 9 6 7 7 4 7 0 6 5
0 5 0 M e a n s
4 E 6 9 3 6 N N B
N B B N S t a t u s
1 6 1 7 9 0 1 2 5 5 9 0 3  ^ 0
0 R e s p o n s e s  %
6 8 6 6 7 4 6 7 7 8 7 4 6 3 3 1 5 2
M e a n s
5 E 5 0 3 0
B N N B B N S t a t u s
5 1 3 2 2 0 5 6 4 1 4 3 2
0 R e s p o n s e s  %
7 8 6 8 7 0 7 5 7 6 7 1 6 4 5 5 M e a n s
6 E 6 6 2 5 N N •  B
B N B S t a t u s
6 3 ^ 8 6 8 4 6 5 0 6 1
R e s p o n s e s  %
6 5 6 0 7 5 7 5 6 4 7 8 5 7
6 2 M e a n s
B l o c :k V B l o c k  F a c i l i t y  6 5 B l o c k  I n t e r n a l  C o n s i s t e n c y  N . C .
C e l l C e l l C e l l C e l l C e l l C e l l C e l l D o n ' t T e c h K e y  t o
Q u O p t F a c D i s
A B C D E F G K n o w E r r o r M a t r i x
VI •  E 5 8 4 5 B N N B ■  N S t a t u s
5 7 2 6 1 0 6 9 1 5
1 1 R e s p o n s e s  %
7 8 6 8 6 3 7 7 6 4 5 1 5 9 M e a n s
2 ■  E 6 5 4 4 N N
B N B S t a t u s
1 0 1 1 7 1 1 6 7 4 1 1
R e s p o n s e s  %
6 4 6 3 7 7 6 4 7 6 5 5 6 0
M e a n s
3 E 7 4 3 8 . N B
N N B S t a t u s
7 8 7 5 9 8 1 1
1 R e s p o n s e s  %
6 2 7 5 5 9 6 1 7 5 5 0 5 9
M e a n s
K e y  U s e d :  D i s c r i m i n a t i o n  I n d e x  o f . I t e m  <  2 0
E 3  C e l l  w i t h  A b n o r m a l  M e a n  
©  O v e r u s e d  C e l l  
A  U n d e r u s e d  C e l l
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J. 'I Al in Jy.sl.s of Questionnaire Responses Concerning Student Perceptions
Block W
Qu Opt Index
Cell 
• A
Cell
B
Cell
C
Cell
D
Cell
E
Cell
F
Cell
G
Don't
Know
Tech
Error
Key to 
Matrix
Wl M Content 81-* 6l-e> 4l-# 21-* 0-* Status
Read % 100% 80% 6 0 % 40% 20%
53 30 . 12 3 1
Responses %
76 71 65 64 54 Means
Reada­ +2 +1 . Q -1 -2 Status
bility
13 30 31 21 5 Responses %
79 76 73 67 64 Means
Struc­ +2 4-1 0 -1 -2 Status
ture 22 48 26 4 1 Responses %
78 74 68 64 59 Means
Motiva­ +2 4-1 0 -1 — 2 Status
tion 22 38 22 14 4 Responses %
77 76 70 66 63 Means
Ambig­ +2 4-1 0 -1 -2 Status
uity
3 11 15 30 12 Responses %
66 66 68 75 80 Means
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2. D a t a  f r o m  I t e m  A n a l y s i s  o f  A s s i g n m e n t  o n  R e a d e r
2.1 T e s t  S t a t i s t i c s
I n t e r n a l  C o n s i s t e n c y  0 . 7 9  
E r r o r  R a t i o  0 . 4 6
M e a n  S c o r e  4 6 . 1
F a c i l i t y  4 8
S t a n d a r d  E r r o r  7 » 6
S t a n d a r d  D e v i a t i o n  l 6 . 4  
S k e w n e s s  0 . 0
S t u d e n t  P o p u l a t i o n  6 4 l  
S t u d e n t  S a m p l e  6 4 l
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Item and Block Statistics
B l o c k  U B l o c k  F a c i l i t y  4 6
B l o c k  I n t e r n a l  C o n s i s t e n c y  0 . 5 9
Q u O p t F a c D i s
C e l l
A
C e l l
B
C e l l
C
C e l l
D
C e l l
E
C e l l
F
C e l l
G
D o n ' t  
K n o w
T e c h
E r r o r
K e y  t o  
M a t r i x
U l E 3 6 3 4 B .  N N N
B S t a t u s
2 9 2 9 ® 2 8 ® 5 9 ® 2 8 3
1 R e s p o n s e s  %
5 2 4 6 3 9 4 6 5 6 1 7
3 6 M e a n s
2 E 5 2 4 3 N B N
B N S t a t u s
8 4 l 3 2 6 6 3 1 4
0 R e s p o n s e s  %
4 3 5 3 4 5 5 0 4 2 1 5 3 1
M e a n s
3 E 4 8 3 5
B N . N N B N
S t a t u s
6 3 9 2 5 3 2 * 3 1 1 5
4 1 R e s p o n s e s  %
5 1 4 l 4 4 4 7 5 2
4 2 1 4 3 6 M e a n s
4 E 5 0 5 7 N B N
N B S t a t u s
1 3 5 0 1 2 4 5 4 9 5
1 R e s p o n s e s  %
3 8 5 3 4 4 4 4 5 3 1 7
3 8 M e a n s
5 E 4 2 3 9
N B N B N
S t a t u s
1 0 3 9 2 7 3 6 4 3 ® 9
1 R e s p o n s e s  %
4 0 5 4 4 7 5 1 4 7
2 4 4 l M e a n s
6 E 4 5 3 8 N B N N
B S t a t u s
1 2 4 8 3 2 3 7 ® 3 3 7 1
R e s p o n s e s %
4 3 5 0 4 7 4 5 5 5 2 3
3 2 M e a n s
7 E 4 7 4 9 N
N N N B B
S t a t u s
2 2 1 5 2 5 6 5 3 3 5 9 3
R e s p o n s e s  %
;
4 5 4 6 4 6 3 8 5 2 5 5
2 6 3 8 M e a n s
K e y  U s e d :  ( 2 )  D i s c r i m i n a t i o n  I n d e x  o f  I t e m  <  2 0
^  C e l l  w i t h  A b n o r m a l  M e a n  
C ?  O v e r u s e d  C e l l  
A  U n d e r u s e d  C e l l
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B i o  c l  
Q u
c  V  
O p t  ; F a c
B 1
D i s
DCk fa
C e l l
A
c x j - x r y
C e l l
B
4:0
C e l l
C
C e l l
D
C e l l
E
C e l l
F
C e l l
G
D o n ' t  
K n o w
T e c h
E r r o r
K e y  t o  
M a t r i x
V I E 4 1 3 2 N
2 8
N
3 4 ®
B
3 0
B
3 9
N
3 4 ® 8
1
S t a t u s  
R e s p o n s e s  %
4 5 4 6 5 2 5 3
4 6 2 4
4 4 M e a n s
2 E 4 7 - 4 3 N  '  ' N
B • N B N  • S t a t u s .  . ,  . ,
1 2 1 0 5 2 2 4 3 7 3 2 * 7
0 R e s p o n s e  %
4 3 4 2 5 1
4 2 5 5 4 6
2 4 3 0 M e a n s
3 E 4 2 5 3
N B B , N N
S t a t u s
1 2 4 9 2 4 3 4 ® 3 2 ®
9 1 R e s p o n s e s  %
4 4 5 3 5 8 4 3 4 5  •
2 5 4 6 M e a n s
4 E 5 4 3 8 B
N N N B
S t a t u s
6 9 1 2 l 6 2 9
4 2 7 1
R e s p o n s e s  %
5 1 4 2 .  4 1 4 7
5 2 2 1 3 8
M e a n s
B l o c k  W B l o c k  F a c i l i t y  5 2
B l o c k  I n t e r n a l  C o n s i s t e n c y  N . C .
Q u O p t F a c D i s
C e l l
A
C e l l
B
C e l l
C
C e l l
D
C e l l
E
C e l l
F
C e l l
G
D o n  '  t  
K n o w
T e c h
E r r o r
K e y  t o  
M a t r i x
W l F 5 5 6 4 N
N B B N B N
S t a t u s
7 3 ^ 3 4
8 1
3 &
3 6 3
R e s p o n s e s  %
r o w  1 5 3 3 5 5 0
5 0 4 3 5 5 4 2
M e a n s
Z N B N
B N B . N
S t a t u s
3 9 ® 8 7 4
2 2 4 4 ® 7 8 1 « ^
R e s p o n s e s  %
r o w  2 5 1 ® 4 9
4 6 5 7 4 6 5 0 4 9
M e a n s
Z N N N
B N N N S t a t u s
7 6 2 ^ 7 0
6 1 ^ 1 ^ 0 7
R e s p o n s e s  %
r o w  3 4 3
4 2 4 2 5 1 4 3 4 6 , 4 5
0 2 1 M e a n s
W 2 F 4 9 6 4 N
N B B N B N
S t a t u s
4 6 ® 5 2 2 6 1
2 ^ 4 3 4
R e s p o n s e s  %
r o w  1 4 7 4 4 5 3
5 2 3 9 5 4 4 0
M e a n s
Z , N B N N
N N B S t a t u s
6 6 8 7 2 ^ 4 1 3 5 7
R e s p o n s e s  %
r o w  2 4 9 5 1 4 3
4 2 4 l 4 5 5 2
M e a n s
Z N N '  ■ N B
N B N S t a t u s
5 1 4
4 2 7 5 0 3 0 1 0
R e s p o n s e s  %
r o w  3 4 2
4 2 4 6 5 4 4 3 5 3 4 4
0 2 3 M e a n s
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2 . 3  A n a l y s i s  o f  Q u e s t i o n n a i r e  R e s p o n s e s  C o n c e r n i n g  S t u d e n t  P e r c e p t i o n s
n x o c
Q u
K. W
O p t I n d e x
C e l l
A
C e l l
B
C e l l
C
C e l l
D
C e l l
E
C e l l
F
C e l l
G
D o n ' t  
K n o w
T e c h
E r r o r
K e y  t o  
M a t r i x
X I M C o n t e n t 8 l - t > 6 l - * 4 1 - * 2 1 - *
0 - »
' • S t a t u s
R e a d  % 1 0 0 / . 8 0 1 6 0 % 4 0 % 2 0 %
4 l 2 8 1 9 8 2
R e s p o n s e s  %
5 1 4 6 4 2 3 4
2 4 M e a n s
R e a d a ­ + 2 + 1 0 - 1 - 2
S t a t u s
b i l i t y
4 1 4 3 0 3 7 1 5
R e s p o n s e s  %
5 1 4 6 4 8 4 7
4 2 M e a n s
S t r u c ­ + 2 + 1 0 - 1
- 2 S t a t u s
t u r e
2 1 8 3 2  ■ 3 4 1 1
R e s p o n s e s  %
■ 4 5 4 7  . 4 8 4 7 3 9
M e a n s
M o t i v a ­ + 2 + 1 0 - 1 - 2
S t a t u s
t i o n
1 4 3 0 2 2 2 2 1 1
R e s p o n s e s  %
5 2 5 0 4 6 4 3 * 3 6
M e a n s
A m b i g ­ + 2 + 1 0 - 1 —  2
S t a t u s
u i t y
4 1 5 1 6 2 2 5
R e s p o n s e s  %
4 3 4 6 4 6 4 9 5 0
M e a n s
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R E L A T I O N S H I P S  B E T W E E N  S T U D E N T  P E R C E P T I O N S  A N D  S T U D E N T  L E A R N I N G
T h i s  a p p e n d i x  r e v i e w s  t h e  r e l a t i o n s h i p s  b e t w e e n  s t u d e n t  p e r c e p t i o n s  a n d  
t h e  r e l a t e d  e f f e c t s  o n  s t u d e n t  l e a r n i n g .  S e c t i o n  2  o f  t h e  a p p e n d i x  i s  o f  
p a r t i c u l a r  i n t e r e s t ,  s i n c e  i t  l o o k s  m o r e  c l o s e l y  a t  t h e  i n t e r a c t i o n  
r e p o r t e d  b e t w e e n  s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  o f  t h e  r e a d e r  a n d  
t h e  p r o p o r t i o n  o f  r e a d e r  r e a d .  T h e  d a t a  i s  r e v i e w e d  i n  t w o  s e p a r a t e  
s e c t i o n s  a s  i n d i c a t e d  b e l o w .
C o n t e n t s  P a g e
1 .  I n t e r r e l a t i o n s h i p s  R e l a t e d  t o  t h e  S t u d y  o f  t h e  T e x t .  A 9 / I
2 .  I n t e r r e l a t i o n s h i p s  R e l a t e d  t o  t h e  S t u d y  o f  t h e  R e a d e r .  A 9 / 5
A9/1
T h e  r e l a t i o n s h i p s  b e t w e e n  s t u d e n t  p e r c e p t i o n s  o f  i n s t r u c t i o n a l  
m a t e r i a l  a n d  t h e  p r o p o r t i o n  o f  m a t e r i a l  r e a d  a r e  r e v i e w e d  i n  t h i s  
a p p e n d i x  w i t h  t h e  h e l p  o f  c r o s s  t a b u l a t i o n s ,  p a r t i c u l a r  n o t e  b e i n g  
t a k e n  o f  e f f e c t s  r e l a t e d  t o  s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  a n d  
s t r u c t u r e  o f  t h e  r e a d e r .  C r o s s b r e a k s ^  s u p p o r t e d  b y  t - t e s t s ,  a r e  u s e d  t o  h e l p  
i d e n t i f y  r e l a t i o n s h i p s  b e t w e e n  s t u d e n t  p e r c e p t i o n s  a n d  l e a r n i n g .
T h e  d a t a  a n a l y s e d  i s  r e s t r i c t e d  t o  t h a t  o b t a i n e d  f r o m  s t u d e n t s  
p r o v i d e d  w i t h  o b j e c t i v e s  f o r  t h e  r e l a t e d  i n s t r u c t i o n a l  m a t e r i a l  
( t h a t  i s  f r o m  s t u d e n t s  i n  g r o u p s  2  a n d  4  f o r  a n a l y s i s  o f  t h e  t e x t  
a n d  f r o m  s t u d e n t s  i n  g r o u p s  3  a n d  4  f o r  a n a l y s i s  o f  t h e  r e a d e r ) .  T h e  
i n t e n t i o n  h e r e  w a s  t o  o b t a i n  s o m e  c o n t r o l  o v e r  t h e  i n d e p e n d e n t ,  
m a n i p u l a t e d  v a r i a b l e  ( t h e  p r o v i s i o n  o r  n o t  o f  o b j e c t i v e s ) .  I n  f a c t ,  
a n a l y s i s  o f  t h e  d a t a  w i t h o u t  t h i s  c o n t r o l  l e d  t o  p r e c i s e l y  t h e  s a m e  
f i n d i n g s  a s  a r e  o b t a i n e d  h e r e .  T h e  o n l y  d i f f e r e n c e  w a s  t h a t , w i t h o u t  
t h e  c o n t r o l  i n d i c a t e d , t h e  l e v e l  o f  s i g n i f i c a n c e  o f  t h e  r e l a t i o n s h i p s  
o b s e r v e d  w a s  g e n e r a l l y  g r e a t e r ,  s i n c e  t h e  n u m b e r  o f  s t u d e n t s  i n v o l v e d  
w a s  m u c h  g r e a t e r .
I n t e r r e l a t i o n s h i p s  R e l a t e d  t o  t h e  S t u d y  o f  t h e  T e x t
F r o m  t a b l e  1  i t  w i l l  b e  s e e n  t h a t  s t u d e n t s  w h o  f o u n d  t h e  t e x t  
m o r e  r e a d a b l e  a l s o  f o u n d  i t  t o  b e  m o r e  i n t e r e s t i n g .  A t  t h e  s a m e  t i m e  
r e l e v a n t  l e a r n i n g  o f  t h e  t e x t  b y  s t u d e n t s  w h o  f o u n d  i t  b o t h  m o r e  
r e a d a b l e  a n d  m o r e  i n t e r e s t i n g  ( t a b l e  2 ,  c e l l  A )  w a s  g r e a t e r  t h a n  
t h a t  o f  s t u d e n t s  w h o  f o u n d  t h e  t e x t  l e s s  r e a d a b l e  a n d  l e s s ,  i n t e r e s t i n g  
( t a b l e  2  ,  c e l l  D ) .
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Table 1 * : Relationship between student
perception of readability and interest
in text
' ' ^ ' ^ ^ t e r e s t
R e a d a b i l i t y ^
H i g h L o w T o t a l
H i g h
1 2 3 2 5 1 4 8
8 3 . 1 % 1 6 . 9 % 1 0 0 %
L o w
7 6 8 5 . l 6 l
4 7 . 2 % 5 2 . 8 % 1 0 0 %
T o t a l
1 9 9 l l O 3 0 9
6 4 . 4 % 3 5 . 6 % . 1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 3 7  
P r o b a b i l i t y  <  0 . 0 0 1
Table 2 **: Student learning of text
according to student perception of
readability and interest of text
' " ' " ' y ^ n t e r e s t  
l e a d a b  i h ^ t y k .
H i g h L o w T o t a l
H i g h 7 7 . 7 8 ^ 7 2 . 2 7 ® 7 6 . 8 5
L o w 7 3 . 0 3 ^ 6 8 . 9 0 ® 7 0 . 8 5
T o t a l 7 5 . 9 7 6 9 . 6 7 7 3 . 7 2
G r o u p s  C o m p a r e d
P r o b a b i  
t  v a
l i t y  o f  
l u e
A  &  C  
B  &  D
0 . 0 1
0 . 3
A  &  B  
C  &  D
0 . 0 5
0 . 0 4
A  &  D < 0 . 0 0 1
T o  a v o i d  b e i n g  o v e r r e p i t i t i o u s  i t  i s  w o r t h  n o t i n g  ( t a b l e s  5 - 1 8  )  t h a t  
v e r y  s i m i l a r  r e l a t i o n s h i p s  a r e  o b s e r v e d  b e t w e e n  a l m o s t  a l l  p o s s i b l e  p a i r s  
o f  i n d e p e n d e n t ,  n o n - m a n i p u l a t e d  v a r i a b l e s  ( i . e .  s t u d e n t  p e r c e p t i o n s  o f  
t h e  i n s t r u c t i o n a l  m a t e r i a l  a n d  t h e  p r o p o r t i o n  o f  m a t e r i a l  r e a d ) .  T h e  
g e n e r a l  n a t u r e  o f  t h e  r e l a t i o n s h i p  i s  s u m m a r i s e d  i n  t a b l e s  3  a n d  4 .
T a b l e  3  •  N a t u r e  o f  r e l a t i o n s h i p  
t y p i c a l l y  o b s e r v e d  b e t w e e n  p a i r s  
o f  i n d e p e n d e n t ,  n o n - m a n i p u l a t e d  
v a r i a b l e s  c o n c e r n e d  w i t h  s t u d e n t  
p e r c e p t i o n  o f  t e x t  a n d  p r o p o r t i o n  
o f  t e x t  r e a d
i a b  1  e  2 ^  
V a r i a b ï V j . , ^
.  H i g h L o w T o t a l
H i g h X + e t y - e t 1 0 0 %
L o w y + ^ 1 0 0 %
T o t a l x % y % 1 0 0 %
T a b l e  ^  :  N a t u r e  o f  r e l a t i o n s h i p  t y p i c a l l y  
o b s e r v e d  b e t w e e n  s t u d e n t  l e a r n i n g  o f  t e x t  
a n d  p a i r s  o f  i n d e p e n d e n t ,  n o n - m a n i p u l a t ê d  
v a r i a b l e s  c o n c e r n e d  w i t h  s t u d e n t  p e r c e p t i o n  
o f  t e x t  a n d  p r o p o r t i o n  o f  t e x t  r e a d
V a r i a b l e
H i g h L o w T o t a l
V a r i a b l
i n c r e a s e s
H i g h
s t u d e n t
l e a r n i n g
L o w
i n c r e a s e s
T o t a l
I n  a l l  t h e  c r o s s  t a b u l a t i o n s  p r e s e n t e d  t h e  n u m b e r  o f  s t u d e n t s  i s  
r e c o r d e d  o n  t h e  f i r s t  r o w  o f  e a c h  c e l l  a n d  t h e  n u m b e r  e x p r e s s e d  a s  
a  r o w  p e r c e n t a g e  o n  t h e  s e c o n d  r o w .
I n  a l l  c r o s s b r e a k s  s t u d e n t  l e a r n i n g  i s  i n d i c a t e d  b y  m e a n  s c o r e s  f o r  
e a c h  c a t e g o r y  o f  s t u d e n t s .
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W i t h  t h e  a b o v e  p a t t e r n s  i n  m i n d  t h e  t a b l e s  t h a t  f o l l o w  ( t a b l e s  5 “ - ^  )  
a r e  l e f t  t o  s p e a k  f o r  t h e m s e l v e s ,  c o m m e n t  b e i n g  r e s e r v e d  f o r  c l e a r  
e x c e p t i o n s  t o  t h e  g e n e r a l  r u l e .
T a b l e  5  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
i n t e r e s t  i n  t e x t  a n d  p r o p o r t i o n  o f  t e x t  
r e a d  . .
T a b l e  6  :  S t u d e n t  l e a r n i n g  o f  t e x t  
a c c o r d i n g  t o  p r o p o r t i o n  o f  t e x t  r e a d  
a n d  s t u d e n t  i n t e r e s t  i n  i t
" ■ ^ ^ o p o r t  i o n  
I n t e r e s t ' ' ' ^
H i g h L o w T o t a l
H i g h
1 1 6
5 8 . 6 %
8 2
4 1 . 4 %
1 9 8
1 0 0 %
L o w
4 7
4 2 . 7 %
6 3
5 7 . 3 %
1 1 0
1 0 0 %
T o t a l
1 6 3
5 2 . 9 %
1 4 5
4 7 . 1 %
3 0 8  
.  •  1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 1 5  
P r o b a b i l i t y  -  0 . 0 0 4
T a b l e  7  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  r e a d a b i l i t y  o f  t e x t  a n d  
p r o p o r t i o n  o f  t e x t  r e a d  .
■ ^ \ ^ o p o r t i o r  
l e a d a b  i l i t y ^
.
H i g h L o w T o t a l
H i g h
9 9
6 6 . 4 %
5 0
3 3 . 6 %
1 4 9
1 0 0 %
L o w
6 5
4 0 . 6 %
9 5
5 9 . 4 %
1 6 0
1 0 0 %
T o t a l
l 6 4
5 3 - 1 %
1 4 5  
1 4 6 . 9 %
3 0 9
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 2 6  
P r o b a b i l i t y  <  0 . 0 0 0 1
■ \ ^ o p o r t i o n
I n t e r e s r ^ . ^
H i g h L o w T o t a l
H i g h 7 9 . 0 0 ^ 7 1 . 5 7 ® 7 5 . 9 3
L o w 7 4 . 2 4 ^ 6 6 . 2 6 ^ 6 9 . 6 7
T o t a l 7 7 . 6 3 6 9 . 2 6 7 3 . 6 9
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  . 
B  &  D
0 . 0 2
0 . 0 2
A  &  B  
C  &  D
<  0 . 0 0 1  
0 . 0 0 1
A  &  P <  0 . 0 0 1
T a b l e  8  ;  S t u d e n t  l e a r n i n g  o f  t e x t  
a c c o r d i n g  t o  p r o p o r t i o n  o f  t e x t  r e a d  
a n d  s t u d e n t  p e r c e p t i o n  o f  i t s  r e a d a b i l i t y
■ \ ^ o p o r t i o n  
R e a d a b  i l i t y . ^
H i g h L o w T o t a l
H i g h 7 8 . 9 7 ^ 7 2 . 8 7 ® 7 6 . 9 2
L o w 7 5 . 7 4 ^ 6 7 . 3 7 ® 7 0 . 7 7
T o t a l 7 7 . 6 9 6 9 . 2 6 7 3 . 7 4
G r o u p s  C o m ] Dared
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 0 9
0 . 0 2
A  &  B  
C  &  D
0 . 0 0 6  
<  0 . 0 0 1
A  &  D <  0 . 0 0 1
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Table 9 : Relationship between student
perception of structure of text and
student interest in text
" ^ ^ . ^ t e r e s t
S t r u c t i l y ^ . ^ ^ ^
H i g h L o w T o t a l
l 6 l 6 2 2 2 3
H i g h 72.2% 2 7 . 8 % 1 0 0 %
3 8 4 9 8 7
L o w 4 3 . 7 % 5 6 . 3 % 1 0 0 %
■  1 9 9 1 1 1 3 1 0
T o t a l 6 4 . 2 % 3 5 . 8 % 1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 2 7
P r o b a b i l i t y  < . 0 . 0 0 0 1
Table 10: Student learning of text
according to student perception of
structure and interest in text
' ' ■ \ ^ t e r e s t
S t r u c t u r f e ' v . ^
H i g h L o w T o t a l
H i g h 7 7 . 6 3 ^ 7 2 . 4 6 ® 7 6 . 1 9
L o w 6 8 . 9 3 ^ 6 5 . 9 2 ® 6 7 . 2 4
T o t a l 7 5 . 9 7 6 9 . 5 8 7 3 . 6 8
G r o u p s  C o m p a r e d
P r o b a b i  
t  v a
l i t y  o f  
l u e
A  &  C  
B  &  D
< 0 . 0 0 1  
0 . 0 0 9
A  &  B  
C  &  D
0 . 0 0 6  
0 . 3
A  &  D < 0 . 0 0 1
T a b l e  H  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  s t r u c t u r e  a n d  r e a d a b i l i t y  
o f  t e x t
' ^ . Q ^ d a b i l  i t y  
S t r u c t u r ^ " s ^
H i g h L o w T o t a l
1 2 8 9 6 2 2 4
H i g h
5 7 . 1 % 4 2 . 9 % 1 0 0 %
2 1 6 5 8 6
L o w
2 4 . 4 % 7 5 . 6 % 1 0 0 %
1 4 9 1 6 1 3 1 0
T o t a l
4 8 . 1 % 5 1 . 9 % 1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 2 9
P r o b a b i l i t y  < 0 . 0 0 0 1
T a b l e  1 2 :  S t u d e n t  l e a r n i n g  o f  t e x t  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  
i t s  r e a d a b i l i t y  a n d  s t r u c t u r e
' ' ^ e a d a b i  l i t y  
S t r u c t u r ' f e v . ^
H i g h L o w T o t a l
H i g h 7 8 . 4 8 ^ 7 3 . 2 7 ® 7 6 . 2 4
L o w 6 7 . 4 6 ^ 6 7 . 2 8 ® 6 7 . 3 3
T o t a l 7 6 . 9 2 7 0 . 8 5 7 3 . 7 7
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
<  0 . 0 0 1  
0 . 0 0 3
A  &  B  
C  &  D
0 . 0 0 2
0 . 9
A  &  D <  0 . 0 0 1
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Table 13 : Relationship between student
perception of structure of text and
proportion of text read
■ ' ■ ' v ^ o p o r  t  i o n  
S  t  r u  c  t u r § ' ' v ^
H i g h L o w T o t a l
H i g h
1 3 0
5 8 . 3 %
9 3
4 1 . 7 %
2 2 3
1 0 0 %
L o w
3 4
3 9 . 5 %
5 2  
6 0 . 5 %
8 6
1 0 0 %
T o t a l
1 6 4 -
5 3 . 1 %
1 4 5
4 6 . 9 %
3 0 9
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 1 7  
P r o b a b i l i t y  =  0 . 0 0 2
Table 1 4 : Student learning of text
according to proportion of text read
and student perception of its structure
' ' - ^ v j ^ o p o r  t  i  o n  
S t r u c t u r e ^ \ ^
H i g h L o w T o t a l
H i g h 7 9 . 1 0 ^ 7 2 . 1 7 ® 7 6 . 2 1
L o w 7 2 . 3 2 ^ 6 4 . 0 6 6 7 . 3 3
T o t a l 7 7 . 6 9 6 9 . 2 6 7 3 . 7 4
P r o b a b i l i t y  o f
G r o u p s  C o m p a r e d
t v a l u e
A  & C 0 . 0 0 3
B  & D <  0 . 0 0 1
A  & B <  0 . 0 0 1
C  & D 0 . 0 0 2
A  & D 0 . 0 0 1
2 .  I n t e r r e l a t i o n s h i p s  R e l a t e d  t o  t h e  S t u d y  o f  t h e  R e a d e r
I n t e r r e l a t i o n s h i p s  b e t w e e n  s t u d e n t  p e r c e p t i o n s  o f  t h e  r e a d e r ,  
t h e  p r o p o r t i o n  o f  m a t e r i a l  r e a d  a n d  r e l a t e d  l e a r n i n g  a r e  m o r e  
c o m p l e x  t h a n  t h o s e  o b s e r v e d  f o r  t h e  t e x t .  T h i s  i s  t o  b e  e x p e c t e d ,  
f o r  i t  h a s  a l r e a d y  b e e n  n o t e d  t h a t  s t u d e n t  p e r c e p t i o n  
o f  t h e  r e a d a b i l i t y  a n d  s t r u c t u r e  o f  t h e  r e a d e r  w e r e  n o t  r e l a t e d  t o  
s t u d e n t  l e a r n i n g ,  w h i l e  a n  i n t e r a c t i o n  w a s  o b s e r v e d  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  r e a d a b i l i t y  a n d  t h e  p r o p o r t i o n  o f  m a t e r i a l  r e a d .
T h e  f i r s t  a n o m a l y  i s  s e e n  i n  t a b l e s  1 5  a n d  l 6 .  A s  w i t h  t h e  
t e x t  i t  i s  s e e n  t h a t  s t u d e n t s  w h o  f o u n d  t h e  r e a d e r  t o  b e  m o r e  
r e a d a b l e  a l s o  f o u n d  i t  t o  b e  m o r e  i n t e r e s t i n g .  H o w e v e r ,  o f  
s t u d e n t s  w h o  f o u n d  t h e  r e a d e r  t o  b e  o f  h i g h  i n t e r e s t , t h o s e  w h o  
f o u n d  i t  r e l a t i v e l y  e a s y  t o  r e a d  ( t a b l e  l 6  ,  c e l l  A )  a c t u a l l y  
p e r f o r m e d  w o r s e  o n  t h e  r e l a t e d  a s s i g n m e n t  t h a n  t h o s e  w h o  f o u n d  
i t  m o r e  d i f f i c u l t  t o  r e a d  ( t a b l e  l 6 ,  c e l l  C ) .
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T a b l e  I 5 :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  r e a d a b i l i t y  a n d  i n t e r e s t  
i n  r e a d e r
■ ^ . j C n t e ^ e s t
R e a d a b i l i t y ^ ^
H i g h L o w T o t a l
1 1 2 4 6 1 5 8
H i g h
7 0 . 9 % 2 9 . 1 % 1 0 0 %
4 2 1 1 5 1 5 7
L o w 2 6 . 8 % 7 3 . 2 % 1 0 0 %
1 5 4 1 6 1 3 1 5
T o t a l
4 8 . 9 % 5 1 . 1 % 1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 4 4
P r o b a b i l i t y  < 0 . 0 0 0 1
Table I6: Student learning of reader
according to student perception of the
readability and interest of reader
' ' \ ^ t e r e s t  
R e a d a b  i h ^ t r y ^
H i g h L o w T o t a l
H i g h 5 0 . 6 0 ^ 4 5 . 3 3 ® 4 9 . 0 6
L o w 5 7 . 7 2 ^ 4 5 . 4 1 ° 4 8 . 7 0
T o t a l 5 2 . 5 4 4 5 . 3 9 4 8 . 8 3
G r o u p s  C o m p a r e d
P r o b a b i  
t  v a
l i t y  o f  
l u e
A  &  C  
B & D
0 . 0 0 8  
0 . 9 8
A  &  B
C & D
0 . 0 6  
<  0 . 0 0 1
A  &  D 0 . 0 1
V e r y  s i m i l a r  p a t t e r n s  r e l a t e d  t o  r e a d a b i l i t y  a r e  n o t e d  i n  s u b s e q u e n t  
t a b l e s  ( 1 9 ,  2 0 ) ^ a n d  i t  i s  s u g g e s t e d  t h a t  a  s u b s t a n t i a l  p r o p o r t i o n  o f  
s t u d e n t s ^ w h o  i n d i c a t e d  t h a t  t h e  r e a d e r  w a s  r e l a t i v e l y  e a s y  t o  r e a d ^  
a c t u a l l y  u n d e r e s t i m a t e d  i t s  d i f f i c u l t y , w i t h  t h e  r e s u l t  t h a t  t h e i r  
s t u d y  o f  t h e  m a t e r i a l  w a s  t o o  s u p e r f i c i a l .  I n  t h i s  c o n t e x t  i t  
m a y  b e  r e c a l l e d  t h a t  t h e  r e a d e r  w a s  m u c h  l e s s
r e a d a b l e  t h a n  t h e  t e x t .  I t  i s  t h e r e f o r e  s u g g e s t e d  t h a t  s t u d e n t s  
w h o  r e c o g n i s e d  t h e  i n t r i n s i c  d i f f i c u l t  o f  t h e  r e a d e r  s t u d i e d  t h e  
c o n t e n t s  m o r e  c a r e f u l l y ,  a n d  a s  a  r e s u l t  p e r f o r m e d  b e t t e r  o n  t h e  
r e l a t e d  a s s i g n m e n t .
T a b l e s  I 7  a n d  I 8  c o n f o r m  t o  t h e  m o r e  t y p i c a l  p a t t e r n s  n o t e d  
w i t h  t h e  t e x t .  T h u s  s t u d e n t s  w h o  f o u n d  t h e  r e a d e r  m o r e  i n t e r e s t i n g  
a l s o  r e a d  a  g r e a t e r  p r o p o r t i o n  o f  t h e  m a t e r i a l .  S i m i l a r l y ,  a s  s t u d e n t  
i n t e r e s t  i n  t h e  m a t e r i a l  i n c r e a s e d ,  a n d  a s  t h e  p r o p o r t i o n  o f  m a t e r i a l  
r e a d  I n c r e a s e d ,  s o  a l s o  d i d  r e l e v a n t  l e a r n i n g .
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T a b l e  1 7 :  R e l a t i o n s h i p  
i n t e r e s t  i n  r e a d e r  a n d  
r e a d e r  r e a d
b e t w e e n  s t u d e n t  
p r o p o r t i o n  o f
' ■ ■ \ ^ o p o r t  i > n  
I n t e r e s t ^ ' ~ ' ^ ^
H i g h L o w T o t a l
9 6 5 5 1 5 1
H i g h 6 3 - 6 % 3 6 . 4 % 1 0 0 %
5 4 1 0 7 1 6 1
L o w
• 3 3 . 5 % 6 6 . 5 %
1 0 0 %
1 5 0 1 6 2 3 1 2
T o t a l 4 8 . 1 % 5 1 . 9 % 1 0 0 %
K e n d a l l ' s  T a u  B =  0 . ] 0
P r o b a b i l i t y  < 0 . 0 0 0 1
Table I8 : Student learning of reader
according to proportion of reader read
and student interest in it
“ ^ ^ o p o r t  i o n  
I n t e r e a È \ ^
H i g h L o w T o t a l
H i g h 5 4 . 4 5 ^ 4 8 . 1 9 ® 5 2 . 1 7
L o w 5 3 . 5 9 ^ 4 1 . 2 5 ® 4 5 . 3 9
T o t a l 5 4 . 1 4 4 3 . 6 1 4 8 . 6 7
P r o b a b i l i t y  o f
G r o u p s  C o m p a r e d
t v a l u e
A  &  C 0 . 7
B & D 0 . 0 0 4
A  &  B 0 . 0 1
C & D <  0 . 0 0 1
A  &  D <  0 . 0 0 1
T h e  a n o m a l y  r e l a t e d  t o  s t u d e n t  p e r c e p t i o n  o f  r e a d a b i l i t y  i s  
s e e n  a g a i n  i n  t a b l e s  1 9  a n d  2 0 .  A l t h o u g h  s t u d e n t s  w h o  f o u n d  t h e  
r e a d e r  m o r e  r e a d a b l e  r e a d  a  g r e a t e r  p r o p o r t i o n  o f  i t ,  o f  t h o s e  w h o  
r e a d  a  h i g h  p r o p o r t i o n ,  t h o s e  w h o  f o u n d  t h e  r e a d e r  m o r e  d i f f i c u l t  
t o  r e a d  ( t a b l e  2 0 ,  c e l l  C )  a c t u a l l y  p e r f o r m e d  b e t t e r  o n  t h e  r e l a t e d  
a s s i g n m e n t  t h a n  t h o s e  w h o  f o u n d  i t  e a s i e r  t o  r e a d  ( t a b l e  2 0 ,  c e l l  A ) .
T h i s  a n o m a l y  w a s  n o t e d  a s  a n  i n t e r a c t i o n  e f f e c t  w i t h  a n a l y s i s  o f  v a r i a n c e .
T a b l e  1 9  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  r e a d a b i l i t y  o f  r e a d e r  
a n d  p r o p o r t i o n  o f  r e a d e r  r e a d
T a b l e  2 0 :  S t u d e n t  l e a r n i n g  o f  r e a d e r  
a c c o r d i n g  t o  p r o p o r t i o n  o f  r e a d e r  r e a d  
a n d  s t u d e n t  p e r c e p t i o n  o f  i t s  r e a d a b i l i t y
■ ' ^ ^ o p o r t  i o r  
R e a d a b  i l t ÿ ' ^ .
H i g h L o \ f T o t a l
H i g h
8 3
5 3 . 2 %
7 3
4 6 . 8 %
1 5 6  .  
1 0 0 %
L o w
6 7
4 2 . 7 %
9 0 1 5 7
1 0 0 %
T o t a l
1 5 0
4 7 . 9 %
1 6 3
5 2 . 1 %
3 1 3
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 1 0  
P r o b a b i l i t y  =  0 . 0 3
- - ^ ^ l ^ o p o r t i o n
R e a d a b i l i t y ' ' ' ^ ^
H i g h L o w T o t a l
H i g h 5 2 . 1 5 4 4 . 2 3 ® 4 8 . 4 5
L o w 5 6 . 6 1 ^ 4 2 . 8 2 ®
4 8 . 7 0
T o t a l 5 4 . 1 4 4 3 . 4 5 4 8 . 5 8
G r o u p s  C o m ] Dared
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B & D
0 . 0 7
0 . 5
A  &  B  
C & D
0 . 0 0 1  
<  0 . 0 0 1
A  &  D <  0 . 0 0 1
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U s i n g  t h e  s a m e  a r g u m e n t s  a s  b e f o r e  i t  w o u l d  s e e m  l o g i c a l  t o  s u g g e s t  
t h a t  s t u d e n t s  w h o  s a w  t h e  r e a d e r  t o  b e  r e l a t i v e l y  e a s y  t o  r e a d  
u n d e r e s t i m a t e d  i t s  d i f f i c u l t i e s  a n d  s t u d i e d  i t  i n  t o o  s u p e r f i c i a l  a  m a n n e r .
T h e  e f f e c t  o f  p e r c e i v e d  s t r u c t u r e  o n  l e a r n i n g  ( t a b l e s  2 1  ,  2 2  )  
p r o v i d e s  u s  w i t h  a n o t h e r  a n o m a l y ,  f o r  i t  h a s  n o  e f f e c t  o n  r e l e v a n t  
l e a r n i n g / e v e n  t h o u g h  s t u d e n t s  w h o  p e r c e i v e d  t h e  m a t e r i a l  t o  b e  m o r e  
s t r u c t u r e d  f o u n d  i t  t o  b e  m o r e  i n t e r e s t i n g .
T a b l e  2 1  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  s t r u c t u r e  o f  r e a d e r  a n d  
s t u d e n t  i n t e r e s t  i n  r e a d e r
' ' ^ . ^ ^ t e r e s t  
S  t r u  c
H i g h L o w T o t a l
1 1 8 6 3 1 8 1
H i g h
6 5 . 2 % 3 4 . 8 % 1 0 0 %
3 5 9 8 1 3 3
L o w
2 6 . 3 % 7 3 . 7 % 1 0 0 %
1 5 3 1 6 1 3 1 4
T o t a l 4 8 . 7 % 5 1 . 3 % 1 0 0 %
K e n d a l l ' s  T a u  B  = 0 . 3 8  ,
P r o b a b i l i t y  < 0 . 0 0 0 1
T a b l e  2 2  ;  S t u d e n t  l e a r n i n g  o f  r e a d e r  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  t h e  
s t r u c t u r e  a n d  i n t e r e s t  o f  r e a d e r
^ ' - \ ^ t e r e s t
S t r u c t u r e ' ' - . . ^
H i g h L o w T o t a l
H i g h 5 2 . 1 7 ^ 4 2 . 9 3 ® 4 8 . 9 5
L o w 5 4 . 2 1 ^ 4 6 . 9 7 ® 4 8 . 8 8
T o t a l 5 2 . 6 3 4 5 . 3 9 4 8 . 9 2
G r o u p s  C o m p a r e d
P r o b a b i  
t  v a
l i t y  o f  
l u e
A  &  C  
B & D
0 . 5
0 . 1 2
A  &  B  
C & D
<  0 . 0 0 1  
0 . 0 2
A  &  D 0 . 0 1
T h e  f a c t  t h a t  a n  i n t e r a c t i o n  e f f e c t  h a s  a l r e a d y  b e e n  n o t e d  w i t h  
r e a d a b i l i t y  p r o m p t s  f u r t h e r  s c r u t i n y  o f  t h e  p e r c e i v e d  s t r u c t u r e .  
T h i s  i s  d o n e  b y  m e a n s  o f  c r o s s t a b u l a t i o n s  a n d  c r o s s b r e a k s  v e r y  
s i m i l a r  t o  t h o s e  j u s t  r e v i e w e d  ( t a b l e s  2 1 ,  2 2 ) ^ b u t  w i t h  s t u d e n t  
p e r c e p t i o n  o f  s t r u c t u r e  r e c o d e d  a s  ' h i g h '  i f  s t u d e n t s  a c t u a l l y  
p e r c e i v e d  t h e  r e a d e r  t o  b e  w e l l ,  o r  v e r y  w e l l ,  s t r u c t u r e d ,  a n d  
o t h e r w i s e  r e c o d e d  a s  ' l o w ' .  T h e  p a t t e r n s  o b s e r v e d  ( t a b l e s  2 3 ,  2 4 )  
a r e  v e r y  s i m i l a r  t o  t h o s e  a l r e a d y  o b s e r v e d  w i t h  r e a d a b i l i t y .
A9/9
T a b l e  2 3  :  R e l a t i o n s h i p  b e t w e e n  r e c o d e d  
s t u d e n t  p e r c e p t i o n  o f  s t r u c t u r e  o f  
r e a d e r  a n d  s t u d e n t  i n t e r e s t  i n  r e a d e r
^ v v , ^ t e r e s t
R e c o ( t e â \ ^ ^
S t r u c t u r e ' ' ^
H i g h L o w T o t a l
5 9 1 2 7 1
N e w  H i g h 8 3 . 1 % 1 6 . 9 % 1 0 0 %
9 4 1 4 9 2 4 3
N e w  L o w 3 8 . 7 % 6 1 . 3 % 1 0 0 %
1 5 3 1 6 1 3 1 4
T o t a l
4 8 . 7 % 5 1 . 3 % 1 0 0 %
K e n d a l l ' s  T a u  B  = 0 . 3 7
P r o b a b i l i t y  ^  0.0001
Table 24 : Student learning of reader
according to recoded student perception
of the structure and interest of reader
' ^ I n t e r e s t
R e c o d e o \ .
S t r u c t u r e
H i g h L o w T o t a l
N e w  H i g h 4 9 . 1 5 ^ 4 2 . 8 1 ® 4 8 . 0 8
N e w  L o w 5 4 . 8 2 ^ 4 5 . 6 0 ® 4 9 . 1 6
T o t a l 5 2 . 6 3 4 5 . 3 9 4 8 . 9 2
P r o b a b i l i t y  o f
G r o u p s  C o m p a r e d
t  v a l u e
A  &  C 0 . 0 2
B & D 0 . 6
A  &  B 0 . 2
C & D < 0 . 0 0 1
A  &  D 0 . 1 3
I t  i s  n o t e d  t h a t ,  o f  t h o s e  s t u d e n t s  w h o  f o u n d  t h e  r e a d e r  t o  b e  
o f  h i g h  i n t e r e s t ,  t h o s e  w h o  f o u n d  i t  t o  b e  m o r e  s t r u c t u r e d  p e r f o r m e d  
l e s s  w e l l  o n  t h e  r e l a t e d  t e s t  a s s i g n m e n t .  T h e  e x p l a n a t i o n  o f f e r e d  
i s  t h e  s a m e  a s  t h a t  o f f e r e d  c o n c e r n i n g  t h e  a n o m a l y  o f  p e r c e i v e d  
r e a d a b i l i t y .  I t  i s  s u g g e s t e d  t h a t  a  s u b s t a n t i a l  p r o p o r t i o n  o f  
s t u d e n t s  w h o  p e r c e i v e d  t h e  r e a d e r  t o  b e  w e l l  s t r u c t u r e d  a c t u a l l y  
u n d e r e s t i m a t e d  t h e  i n t r i c a c y ,  a n d  d i f f i c u l t y ,  o f  t h e  r e a d e r ^ a n d  r e a d  
x t  i n  t o o  s u p e r f i c i a l  a  m a n n e r ,  w i t h  t h e  r e s u l t  t h a t  r e l e v a n t  l e a r n i n g  
o f  t h e  r e a d e r  w a s  l e s s  t h a n  i t  m i g h t  o t h e r w i s e  h a v e  b e e n .
T h e  t a b l e s  w h i c h  f o l l o w  ( t a b l e s  2 5 - 2 8 )  a r e  a l l  c o n c e r n e d  w i t h  
p e r c e i v e d  s t r u c t u r e  ( w i t h  h i g h  a n d  l o w  p e r c e p t i o n  d e f i n e d  r e l a t i v e  
t o  t h e  m e d i a n  a s  b e f o r e ) ,  a n d  i t  w i l l  b e  n o t e d  t h a t  i n  n o  s i n g l e  
i n s t a n c e  i s  p e r c e p t i o n  o f  s t r u c t u r e  r e l a t e d  t o  s t u d e n t  l e a r n i n g .
A9/10
T a b l e  2 5  ;  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  s t r u c t u r e  a n d  r e a d a b i l i t y  
o f  r e a d e r
■ ^ s . „ ^ a d a b i b . t y
S t r u c t u r ^ \ ^
H i g h L o w T o t a l
120 6 2 182
H i g h
6 5 . 9 9 6 3 4 . 1 9 6
1 0 0 9 6
38 95 133
L o w 2 8 . 6 9 6 71.496 10096
158 157 315
T o t a l 50.296 4 9  .  8 9 6 10096
K e n d a l l ' s  T a u  B  =  0.37
P r o b a b i l i t y  <  0.0001
Table 26 : Student learning of reader
according to student perception of
its readability and structure
\ « ^ œ d a b i l i t j  
S t r u c t u r e " ' — ^
H i g h L o w T o t a l
H i g h 48.93^ 48.49® 48.78
L o w 48.97^ 48.84® 48.88
T o t a l 48.94 48.70 48.82
P r o b a b i l i t y  o f
G r o u p s  C o m p a r e d
t  v a l u e
A  &  C 0.99
B & D o.<?
A  &  B o.<?
C & D 0.97
A  &  D 0.97
T a b l e  2 ? :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  s t r u c t u r e  o f  r e a d e r  a n d  
p r o p o r t i o n  o f  r e a d e r  r e a d
■ ^ \ P r o p o r t  i  01 
S t r u c t u r e ^ ^ ^
1
H i g h L o w T o t a l
H i g h
87
48.396
9 3
51.796
180
10096
L o w
62
47.096
70
53.096
132
10096
T o t a l
149
47.896
163
52.296
312
10096
K e n d a l l ' s  T a u  B  =  (  
P r o b a b i l i t y  =  0.4
) . 0 1
T a b l e  2 8 :  S t u d e n t  l e a r n i n g  o f  r e a d e r  
a c c o r d i n g  t o  p r o p o r t i o n  o f  r e a d e r  r e a d  
a n d  s t u d e n t  p e r c e p t i o n  o f  i t s  r e a d a b i l i t y
' \ F r o p o r t i o n
S t r u c t u r & v ^
H i g h L o w T o t a l
H i g h 53.82^ 43.50® 48.49
L o w 54.85® 43.40® 48.78
T o t a l 54.25 43.45 48.61
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B & D
0.7
0.97
A  &  B  
C & D
0.001 
<  o.ool
A  &  D < 0.001
A l O /
A p p e n d i x  1 0
T H E  E F F E C T  O F  B E H A V I O U R A L  O B J E C T I V E S  O N  S T U D E N T  L E A R N I N G  
A C C O R D I N G  T O  S T U D E N T  P E R C E P T I O N  O F  I N S T R U C T I O N A L  M A T E R I A L
T h i s  a p p e n d i x  r e v i e w s  t h e  d a t a  a v a i l a b l e  t o  d e t e r m i n e  w h e t h e r  t h e r e  i s  
a n y  r e l a t i o n s h i p  b e t w e e n  t h e  p r o v i s i o n  o f  b e h a v i o u r a l  o b j e c t i v e s  a n d  
t h e  e f f e c t s  o n  s t u d e n t  p e r c e p t i o n  w h i c h  m i g h t  e x p l a i n  w h y  b e h a v i o u r a l  
o b j e c t i v e s  e n h a n c e  r e l e v a n t  l e a r n i n g ,  a n d  d e p r e s s  i n c i d e n t a l  l e a r n i n g ,  
i n  s o m e  i n s t a n c e s ,  b u t  n o t  i n  o t h e r s .
C o n t e n t s Page
1 .  R e l a t i o n s h i p s  b e t w e e n  t h e  P r o v i s i o n  o f  O b j e c t i v e s ,  
S t u d e n t  P e r c e p t i o n  o f  I n s t r u c t i o n a l  M a t e r i a l  a n d  
S t u d e n t  L e a r n i n g
1 . 1  R e l e v a n t  L e a r n i n g
1 . 2  I n c i d e n t a l  L e a r n i n g
2 .  S o m e  L o g i c a l  L i n k s  a n d  S o m e  A n o m a l i e s
2 . 1  R e v i e w  o f  R e l e v a n t  L e a r n i n g
2 . 2  R e v i e w  o f  I n c i d e n t a l  L e a r n i n g
2 . 3  A n o m a l i e s  A r i s i n g  f r o m  t h e  R e v i e w s
A l O / l
A l O / l
A l O / l O
A l O / 1 5
A l O / 1 5
A l O / 1 7
A l O / 1 9
Al 0/1
1.
R e l a t i o n s h i p s  b e t w e e n  t h e  P r o v i s i o n  o f  O b j e c t i v e s ,  S t u d e n t  P e r c e p t i o n  
O f  I n s t r u c t i o n a l  M a t e r i a l  a n d  S t u d e n t  L e a r n i n g
T h e  r e l a t i o n s h i p s  b e t w e e n  s t u d e n t  p e r c e p t i o n  o f  i n s t r u c t i o n a l  
m a t e r i a l  ( a n d  t h e  p r o p o r t i o n  o f  m a t e r i a l  r e a d )  a n d  t h e  p r o v i s i o n  o f  
o b j e c t i v e s  i s  r e v i e w e d  i n  t h i s  s e c t i o n  o f  t h e  a p p e n d i x  w i t h  t h e  h e l p  
o f  c r o s s  t a b u l a t i o n s .  C r o s s b r e a k s  a r e  u s e d  t o  h e l p  i d e n t i f y  a n y  
r e l a t i o n s h i p  b e t w e e n  s t u d e n t  p e r c e p t i o n  a n d  s t u d e n t  l e a r n i n g  d u e  
t o  t h e  p r o v i s i o n  o f  o b j e c t i v e s .  A t  t h e  s a m e  t i m e  p a r t i c u l a r  n o t e  
i s  t a k e n  o f  w h e t h e r  s t u d e n t  l e a r n i n g  i s  m o r e  a f f e c t e d  b y  t h e  p r o v i s i o n  
o f  o b j e c t i v e s  i f  s t u d e n t s  p e r c e i v e  t h e  r e l a t e d  i n s t r u c t i o n a l  m a t e r i a l  
t o  b e  d i f f i c u l t  t o  r e a d ,  p o o r l y  s t r u c t u r e d  o r  u n i n t e r e s t i n g .
1 . 1  R e l e v a n t  L e a r n i n g
W h e r e  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  t e x t  a l o n e  ( t a b l e s  1 - 8  )
s t u d e n t s  p e r c e i v e d  t h e  t e x t  t o  b e  m o r e  r e a d a b l e  a n d  m o r e  s t r u c t u r e d .  
D e s p i t e  t h i s , r e l e v a n t  l e a r n i n g  o f  t h e  t e x t  w a s  n o t  e n h a n c e d , e v e n  f o r  
s t u d e n t s  w h o ' p e r c e i v e d  t h e  m a t e r i a l  t o  b e  d i f f i c u l t  t o  r e a d ,  p o o r l y  
s t r u c t u r e d  o r  u n i n t e r e s t i n g .
T a b l e  1  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  r e a d a b i l i t y  o f  t h e  t e x t  
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
■ ^ \ ^ a d a b i l i t y  
O b  j e c t i v e ' & ~ s ^
H i g h L o w
T o t a l
’ " ’ ' • - - o n l y
7 5
4 9 . 3 %
7 7
5 0 . 7 %
1 5 2
1 0 0 %
N o n e
5 9
3 5 . 5 %
1 0 7
6 4 . 5 %
1 6 6
1 0 0 %
T o t a l
1 3 4
4 2 . 1 %
1 8 4
5 7 . 9 %
3 1 8
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . l 4  
P r o b a b i l i t y  =  0 . 0 0 6
T a b l e  2  ;  R e l e v a n t  l e a r n i n g  o f  t e x t  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s  
r e a d a b i l i t y  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s .
' ’ ^ . . ^ a d a b i l i t y
O b j e c t i v e § > \
H i g h L o w T o t a l
" " • ^ - * O n l y
7 5 . 8 3 ^ 7 0 . 1 0 ®
7 2 . 9 3 ^
N o n e 7 8 . 9 0 ^ 7 0 . 9 5 °
7 3 . 7 7 ^
T o t a l 7 7 . 1 8 7 0 . 5 9
7 3 . 3 7
G r o u p s  C o n i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 1 5
0 . 7
A  &  B  
C  &  D
0 . 0 1  
y  0 . 0 0 1
i l î 0 . 5
Al 0/2
Table 3 Relationship between student
perception of the structure of the text
and the provision of objectives
' \ ^ r u c t u r e  
O b  j  e c t i v e k ^
H i g h L o w T o t a l
118 
, 77.1%
35
22.9%
153
100%
N o n e
110
66.3%
56
33.7%
l66
100%
T o t a l
228
71.5%
91
28.5%
319
100%
K e n d a l l ' s  T a u  B = 0.12 
P r o b a b i l i t y  =  0.02
Table 4 : Relevant learning of the text
according to student perception of its
structure and the provision of objectives
^ ' ‘ v ^ r u c t u r e  
O b  j  e c t i v f e s ^
H i g h L o w T o t a l
’ ' " ' ' ■ ' “ ‘ o n l y
7 5 . 7 0 6 3 . 2 2 ^ 7 2 . 8 4
N o n e 7 5 . 9 3 ^ 6 9 . 5 4 ^ 7 3 . 7 7
T o t a l 7 5 . 8 1 6 7 . 1 1
7 3 . 3 3
G r o u p s  C o r r i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
U  &  D
0 . 9
0 . 1 4
A  &  B
C  &  D
<  0 . 0 0 1
0 . 0 0 5
A  &  D
0 . Ô Ô 7
Table 5 : Relationship between student
interest in the text and the provision 
of objectives
■ \ ^ t e r e s t  
O b  i  e c t i v e S \
H i g h L o w
T o t a l
9 7
6 3 . 4 %
56
3 6.6%
1 5 3
1 0 0 %
N o n e
9 5
5 7  e  2 %
7 1
42.8%
1 6 6
1 0 0 %
T o t a l
1 9 2
6 0 . 2 %
1 2 7
3 9.8%
3 1 9
1 0 0 %
K e n d a l l ' s  T a u  B  =  O.O6 
P r o b a b i l i t y  =  0 . 1 3
T a b l e  6  :  R e l e v a n t  l e a r n i n g  o f  t h e  t e x t  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s
" ^ ^ n t e r e s t
O b j e c t i v e s ' ^ ^
H i g h L o w T o t a l
7 5 . 8 1 ^ 6 7 . 6 9 ® 7 2 . 8 4
N o n e 7 7 . 5 1 ^ 6 8 . 7 7 ®
7 3 . 7 7
T o t a l
7 6 . 6 5 6 8 . 3 0 7 3 . 3 3
G j ~ o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A &  C
B  &  D
0 . 3
0 . 7
A  &  B  
C  &  D
. C  0 . 0 0 1  
<  0 . 0 0 1
A  &  D
0 . 0 0 2
Aio/3
Table 7 : Relationship between the
proportion of text read and the
provision of objectives
' ' ■ v . ^ P r o p o r t i . o r  
D b j  e c t i  v e à \ ^
H i g h L o w T o t a l
F o r _  . 7 8 7 4 1 5 2
5 1 . 3 % 4 8 . 7 %
1 0 0 %
8 7 7 9 l 6 6
N o n e
5 2 . 4 % 4 7 . 6 % 1 0 0 %
1 6 5 1 5 3 3 1 8
T o t a l
5 1 . 9 % 4 8 . 1 % 1 0 0 %
K e n d a l l ' s  T a u  B  =  -  
P r o b a b i l i t y  =  0 . 4
0 . 0 1
Table 8 : Relevant learning of the text
according to the proportion of text road
and the provision of objectives
" ' ' ~ > j g r o p o r t i o r
H i g h L o w T o t a l
O b  j  e c t i v e s \ ^
7 6 . 8 7 ^ 6 8 . 2 1 ® 7 2 . 6 6
N o n e 7 6 . 4 5 ^ 7 0 . 8 2 ® 7 3 . 7 7
T o t a l 7 6 . 6 5 6 9 . 5 6 7 3 . 2 4
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C 0 . 8
B  &  D 0 . 2
A  &  B < 0 . 0 0 1
C & D 0 . 0 0 9
A  &  D 0 . 0 0 6
W h e r e  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  b o t h  t h e  t e x t  a n d  t h e  
r e a d e r  ( t a b l e s  9 - 1 6  )  s t u d e n t s  p e r c e i v e d  t h e  t e x t  a s  m o r e  r e a d a b l e  
a n d  m o r e  i n t e r e s t i n g ,  b u t  a g a i n  t h e  i n c r e a s e d  p e r c e p t i o n  d i d  n o t  
r e s u l t  i n  e n h a n c e d  l e a r n i n g  o f  t h e  t e x t  r e g a r d l e s s  o f  h o w  s t u d e n t s  
p e r c e i v e d  i t .
T a b l e  9  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  o f  t h e
T a b l e  1 0 :  R e l e v a n t  l e a r n i n g  o f  t e x t  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s
^ - ' ^ . . ^ e a d a b i l i t
O b j e c t i w â ^
V
H i g h L o w T o t a l
^ ° ^ T e x t  
a n d  R e a d e r
7 4
4 6 . 8 %
8 4
53.2%
1 5 8
1 0 0 %
N o n e
5 9
35.5%
1 0 7
6 4 . 5 %
1 6 6
1 0 0 %
T o t a l
1 3 3
4 1 . 0 %
1 9 1
5 9 . 0 %
324
1 0 0 %
K e n d a l l ' s  T a u  B  % =  0 , 1 1  
P r o b a b i l i t y  =  0 . 0 2
' - s . Q ^ d a b i l i t )
O b j e c t t J f e - ^
H i g h L o w T o t a l
F o r  T e x t  .  
a n d  R e a d e r
7 8 . 0 3 ^ 7 1 . 5 4 ® 7 4 . 5 8 ^
N o n e 7 8 . 9 0 * ^ 7 0 . 9 5 ^ 7 3 . 7 7 ^
T o t a l
7 8 . 4 2 7 1 . 2 1 7 4 . 1 7
G r o u p s  C o n i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A &  C  
B 6c D
0 . 7
0 , 8
A 8c B 
C  &  D
0 . 0 0 1  
< 1  0 . 0 0 1
A &  D 0 . 0 0 1
4  8 c  1 0 . 6
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Table 11 : Relationship between student
perception of the structure oi the text
and the provision of objectives
^ - . ^ r u c t u r e  
D b  j  e c t i v ^ S ' v ^
H i g h L o w T o t a l
^ ° ^ T e x t  
a n d  R e a d e r
1 0 6
6 7 . 1 %
5 2
3 2 . 9 %
1 5 8
1 0 0 %
N o n e
1 1 0
6 6 . 3 %
5 6
3 3 . 7 %
1 6 6
1 0 0 %
T o t a l
2 1 6
6 6 . 7 %
1 0 8
3 3 . 3 %
3 2 / i
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 0 1  
P r o b a b i l i t y  =  0 . 4
Table 12: Relevant learning of the text
according to student iiorcoptlon of its
structure and the provision of objectives
“ ' S S ^ t r w t u r e  
O b  j  e c t i v e ^ ' ^
High Low Total
F o r  T e x t  
a n d  R e a d e r
7 6 . 8 6 ^ 6 9 . 9 4 ® 7 4 . 5 8
N o n e 7 5 . 9 3 ® 6 9 . 5 4 ® 7 3 . 7 7
T o t a l 7 6 . 3 8 6 9 . 7 3 7 4 . 1 7
G r o u p s  CotTi p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 6
0 . 9
A & B
C  &  D
0 . 0 0 1
0 . 0 0 5
A & D 0 . 0 0 1
T a b l e  1 3  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
i n t e r e s t  i n  t h e  t e x t  a n d  t h e  p r o v i s i o n  
o f  o b j e c t i v e s
^'^^Interest
Objective&s^
High Low Total
and Reader
1 0 2
6 5 . 0 %
5 5
3 5 . 0 %
1 5 7
1 0 0 %
None
9 5
5 7 . 2 %
7 1
4 2 . 8 %
1 6 6
1 0 0 %
Total
1 9 7
6 1 . 0 %
1 2 6
3 9 . 0 %
3 2 3
1 0 0 %
Kendall's Tau B = 
Probability = 0 * 0 ^
T a b l e  i 4 :  R e l e v a n t  l e a r n i n g  o f  t h e  t e x t  
a c c o r d i n g  t o  s t u d e n t  i n t e r e s t  i n  t h e  
t e x t  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
' v^terest 
Obj ectivefe\
High Low Total
For Text 7 6 . 1 1 ^ 7 1 . 4 9 ® 7 4  . 4 9
and Roader
None 7 7 . 5 1 ® 6 8 . 7 7 ® 73.77
Total 7 6 . 7 9 6 9 . 9 6 7 4 . 1 2
Probability of
Groups Compared t value
A & C 0 . 4
B & D 0 . 3
A & B 0 . 0 2
C & D < r  0 . 0 0 1
A & D 
........... — -------
0 . 0 0 1
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Table 15: Relationship between the
proportion of text read and the
provision of objectives
''v.^Proportior 
)bj ective^-^
High Low Total
’''■''Text
and Reader
8 6
5 4 . 4 %
7 2
4 5 . 6 %
1 5 8
1 0 0 %
None 8 7
5 2 . 4 %
7 9
4 7 . 6 %
1 6 6
1 0 0 %
Total 1 7 3
5 3 . 4 %
1 5 1
4 6 . 6 %
3 2 4  , 
1 0 0 %
Kendall's Tau B  =  0 . 0 2  
Probability =  0 . 4
Table l6 : Relevant learning of the text
according to the proportion of text read
and the provision of objectives
" ^ • v j ^ o p o r t  i  o n
H i g h L o w T o t a l
D b  j  e c t i v e k " ^
F o r  T e x t  
a n d  R e a d e r
7 8 . 4 4 ^ 6 9 . 9 7 ® 74.58
N o n e 7 6 . 4 5 ^ 7 0 . 8 2 ^ 7 3 . 7 7
T o t a l 7 7 . 4 4 7 0 . 4 2 7 4 . 1 7  .
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  & C 0 . 3
B  & D 0 . 7
A  & B <  0 . 0 0 1
C  & D 0 . 0 0 9
A & D 4. 0 . 0 0 1
W h e r e  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  r e a d e r  a l o n e  ( t a b l e s  1 7 - 2 4 )  
s t u d e n t s  p e r c e i v e d  t h e  r e a d e r  t o  b e  m o r e  r e a d a b l e ,  m o r e  s t r u c t u r e d  a n d  
m o r e  i n t e r e s t i n g ,  a n d  a l s o  r e a d  a  g r e a t e r  p r o p o r t i o n  o f  t h e  m a t e r i a l .
I n  t h i s  c a s e  r e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  w a s  e n h a n c e d .  I t  i s  
o f  p a r t i c u l a r  i n t e r e s t  t o  n o t e  t h a t  w h e r e  s t u d e n t s  p e r c e i v e d  t h e  
r e a d e r  t o  b e  e i t h e r  d i f f i c u l t  t o  r e a d ,  p o o r l y  s t r u c t u r e d  o r  u n i n t e r e s t i n g  
r e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  w a s  e n h a n c e d  b y  t h e  p r o v i s i o n  o f  
o b j e c t i v e s ,  b u t  t h i s  w a s  n o t  t h e  c a s e  w h e r e  s t u d e n t s  p e r c e i v e d  t h e  
r e a d e r  a s  e i t h e r  r e l a t i v e l y  e a s y  t o  r e a d ,  w e l l  s t r u c t u r e d  o r  
i n t e r e s t i n g .  R e l e v a n t  l e a r n i n g  w a s  a l s o  e n h a n c e d  b y  t h e  p r o v i s i o n  
o f  o b j e c t i v e s  w h e n  s t u d e n t s  r e a d  a  h i g h  p r o p o r t i o n  o f  t h e  r e a d e r ,  b u t  
n o t  w h e n  t h e  p r o p o r t i o n  r e a d  w a s  l o w .
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Table 1?: Relationship between student
perception of the readability of the
reader and the provision of objectives
' ^ ^ . . K e a d a t a J i t y
) b j e c t i v ^ S ' ' ^
High L o w T o t a l
. For 8 8 7 1 1 5 9
R e a d e r
O n l y
5 5 . 3 % 4 4 . 7 %
1 0 0 %
7 4 9 0 1 6 4
N o n e
4 5 . 1 % 5 4 . 9 %
1 0 0 %
1 6 2 1 6 1 3 2 3
T o t a l
5 0 .  2 % 4 9 . 8 % 1 0 0 %
K e n d a l l ' s  T a u  B =  0  
P r o b a b i l i t y  =  0 . 0 3
. 1 0
Table l8 : Relevant learning of the reader
according to student perception of its
readability and the provision of objectives
\Keadabilit 
Ob j ectwte^
f
High Low Total
F or Reader 
Only
4 9 . 4 2 * 4 8 . 7 0 ® 4 9 . 1 0 ^
None 4 6 . 9 5 ^ 4 2 . 3 6 ® 4 4 . 3 0 ^
Total 4 8 . 2 9 4 5 . 1 6 4 6 . 7 3
Groups Compared
Probability of 
t value
A & C 
B & D
0 . 3
0 . 0 1
A &  B 
C & D
0 . 8
0 . 0 8
A & D 0 . 0 0 6
3  &  1 0 . 0 2
T a b l e  1 9  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  s t r u c t u r e  o f  t h e  r e a d e r  
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
"''■Vs^tructure
O b  i  e c t i v e S ^
H i g h L o w T o t a l
F o r
R e a d e r
O n l y
1 0 3
6 5 . 2 %
5 5
3 4 . 8 %
1 5 8
1 0 0 %
N o n e 8 3
5 0 . 6 %
8 1
4 9 . 4 %
1 6 4
1 0 0 %
T o t a l
1 8 6
5 7 . 8 %
1 3 6
4 2 . 2 %
3 2 2
1 0 0 %
K e n d a l l ' s  T a u  B =  0 . 1 5  
P r o b a b i l i t y  =  0 . 0 0 4
T a b l e  2 0 :  R e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s  
s t r u c t u r e ,  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
" ■ ■ v ^ r u c t u r e  
Ob j  e c t i v e b " ^
High L o w T o t a l
F o r  R e a d e r  
Only
4 8 . 8 2 * 4 9 . 8 2 ® " 4 9 . 1 7
N o n e 4 6 . 2 6 ^
4 2 . 5 6 ® 4 4 . 4 3
T o t a l
4 7 . 6 8 4 5 . 5 0 4 6 . 7 6
Gfoups Com p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A & C 
B & D
0 . 2
0 . 0 2
A &  B 
C &  D
0 . 7
0 . 2
A &  D 0 . 0 2
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Table 21 : Relationship between student
perception of interest in the reader
and the provision of objectives
Table 22*. Relevant learning of the reader
according to student interest in the reader
and the provision of objectives
^ \ I n t e r e s t
O b j e c t i v ^ S v ^
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
8 2
5 1 . 9 %
7 6
4 8 . 1 %
1 5 8
1 0 0 %
N o n e
6 7
4 0 . 4 %
9 9
5 9 . 6 %
1 6 6
1 0 0 %
T o t a l
1 4 9  
4 6 . 0 %
1 7 5
5 4 . 0 %
3 2 4
1 0 0 %
K e n d a l l ' s  T a u  B  -  
P r o b a b i l i t y  = 0 . 0 2
0 . 1 2
■ ^ ^ t e r e s t
O b j e c t i v e ' S ' ^ ^
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
5 2 . 5 5 ^ 4 5 . 7 8 ® 4 9 . 2 9
N o n e 4 8 . 6 9 ^ 4 1 . 5 0 ®
4 4 . 4 0
T o t a l 5 0 . 8 2 4 3 . 3 6 4 6 . 7 9
G r o u p s  C o n i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 1 4
0 . 1 9
A  &  B  
C  &  D
0 . 0 0 8
0 . 0 0 6
A  &  D <  0 . 0 0 1
T a b l e  2 3 ;  R e l a t i o n s h i p  b e t w e e n  t h e  
p r o p o r t i o n  o f  r e a d e r  r e a d  a n d  t h e  
p r o v i s i o n  o f  o b j e c t i v e s
T a b l e  2 4  :  R e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  t h e  p r o p o r t i o n  o f  r e a d e r  
r e a d  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
• \ W 0 p o r t i o r i
D b j e c t i v e S ' ' ' . . . ^
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
8 1
5 0 . 3 %
8 0
4 9 . 7 %
1 6 1
1 0 0 %
N o n e 6 9
4 1 . 8 %
9 6
5 8 . 2 %
1 6 5
1 0 0 %
T o t a l
1 5 0
4 6 . 0 %
1 7 6
5 4 . 0 %
3 2 6
1 0 0 %
K e n d a l l ' s  T a u  B  =  O . O 8  
P r o b a b i l i t y  =  O . 0 6
■ ' ^ s j ^ o p o r t i o n
O b j e c t i v é s . ^
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
5 4 . 1 2 * 4 2 . 9 5 ® 4 8 . 5 7
N o n e 4 7 . 5 8 ^
4 2 . 2 4 ® 4 4 . 4 7
T o t a l 5 1 . 1 1 4 2 . 5 7
4 6 . 5 0
G r o u p s  C o n i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B & D
0 . 0 2
0 . 8
A & B
C  &  D
<  0 . 0 0 1
0 . 4  _ _ _ _ _ _ _ _
A  8 c  D <  0 . 0 0 1
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W h e r e  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  t e x t  a s  w e l l  a s  t h e  
r e a d e r  ( t a b l e s  2 5 - 3 2 ) ,  s t u d e n t  p e r c e p t i o n s  o f  n e i t h e r  t h e  r e a d a b i l i t y ,  
s t r u c t u r e  n o r  i n t e r e s t  o f  t h e  r e a d e r  w e r e  e n h a n c e d .  I t  i s  t h e r e f o r e  
s u r p r i s i n g  t o  n o t e  t h a t  r e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  w a s  e n h a n c e d .  
O n c e  a g a i n ,  w h e r e  s t u d e n t s  p e r c e i v e d  t h e  r e a d e r  t o  b e  e i t h e r  d i f f i c u l t  
t o  r e a d  o r  p o o r l y  s t r u c t u r e d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  e n h a n c e d  
r e l e v a n t  l e a r n i n g ,  b u t  n o t  w h e r e  s t u d e n t s  p e r c e i v e d  t h e  r e a d e r  t o  b e  
e a s y  t o  r e a d  o r  w e l l  s t r u c t u r e d .  A g a i n  w h e r e  s t u d e n t s  r e a d  a  h i g h  
p r o p o r t i o n  o f  t h e  r e a d e r  r e l e v a n t  l e a r n i n g  w a s  e n h a n c e d  b y  t h e  
p r o v i s i o n  o f  o b j e c t i v e s ,  b u t  h o t  w h e r e  s t u d e n t s  r e a d  a  l o w  p r o p o r t i o n .
T a b l e  2 5 :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  o f  t h e  
r e a d e r  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
' ' ' s ^ m d a b i l ï t y  
O b  j e  c t i ^ ^ x ^
H i g h L o w T o t a l
F o r  R e a d e r  
a n d  T e x t
7 1
4 5 . 2 %
8 6
5 4 . 8 %
1 5 7
1 0 0 %
N o n e 7 4
4 5 . 1 %
9 0
5 4 . 9 %
1 6 4
1 0 0 %
T ^ t a l
1 4 5
4 5 . 2 %
1 7 6
5 4 . 8 %
3 2 1
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 0 0 1  
P r o b a b i l i t y  = 0 . 5
T a b l e  2 6 :  R e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s  
r e a d a b i l i t y  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
O b j e c t i v é » . . ^ ^ ^
H i g h L o w T o t a l
F o r  R e a d e r  
a n d  T e x t
4 8 . 1 9 * 4 8 . 7 1 ® 4 8 . 4 7 ^
N o n e 4 6 . 9 5 ^ 4 2 . 3 6 ® 4 4 . 4 3 ^
T o t a l 4 7 . 5 5 4 5 . 4 6 4 6 . 4 l
G r o u p s  C o m p a r e d
P r o b a b i
t
l i t y  o f  
v a l u e
A  &  C
B & D
0 . 6
0 . 0 1
A & B 
C & D
0 . 8
0 . 0 8
A & D 0 . 0 2
4  &  1 0 . 0 4
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Table 2? : Relationship between student
perception of the structure of the reader
and the provision of objectives
'■'v.^ructure
Dbjectiv^%'"^
High Low Total
For Reader 
and Text
7 9
5 0 . 3 %
7 8
4 9 . 7 %
1 5 7
1 0 0 %
None
8 3
5 0 . 6 %
8 1
4 9 . 4 %
l 6 4
1 0 0 %
Total
l 6 2
5 0 . 5 %
1 5 9
4 9 . 5 %
3 2 1
1 0 0 %
Kendall's Tau B = - 
Probability = 0 . 5
0 . 0 0 3
Table 28; Relevant learning of the reader
according to student perception of its
structure and the provision of objectives
^ \ § t r u c t u r e
O b j e c t i v e > \ ^
H i g h L o w T o t a l
F o r  R e a d e r  
a n d  T e x t
4 8 . 7 3 ^ 4 8 . 2 1 ® 4 8 . 4 7
N o n e 4 6 . 2 6 ^ 4 2 . 5 6 ® 4 4 . 4 3
T o t a l 4 7 . 4 6 4 5 . 3 3 4 6 . 4 l
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B & D
0 . 3
0 . 0 4
A & B
0  &  D
0 . 8
0 . 1 6
A  &  D 0 . 0 2
Table 29: Relationship between student 
interest in the reader and the provision 
of objectives
' ' ' ' ' > > ^ n t e r e s t  
O b  j  e  c t i v e s ' ^ ^
H i g h L o w T o t a l
F o r  R e a d e r  
a n d  T e x t
7 2
45.9%
8 5
5 4 . 1 %
1 5 7
1 0 0 %
N o n e
6 7
4 0 . 4 %
99
5 9 . 6 %
1 6 6
1 0 0 %
T o t a l
1 3 9
4 3 . 0 %
1 8 4
5 7 . 0 %
3 2 3
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 0 5  
P r o b a b i l i t y  =  0 . 1 6
T a b l e  3 0 :  R e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  s t u d e n t  i n t e r e s t  i n  t h e  
r e a d e r  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s
' ^ I n t e r e s t  
O b  j  e  c t i v e k ~ ^
H i g h L o w T o t a l
F o r  R e a d e r  
a n d  T e x t
5 2 . 5 2 “ ' ’ 4 5 . 0 4 ® 4 8 . 4 7
N o n e 4 8 . 6 9 ^ 4 1 . 5 0 ®
4 4 . 4 0
T o t a l 5 0 . 6 7 4 3 . 1 4 4 6 . 3 8
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A & C  
B  &  D
0 . 1 4
0 . l 4
A &  B  
C  &  D
0 . 0 0 3
0 . 0 0 6
A &  D <  0 . 0 0 1
A l O / l O
T a b l e  3 1  :  R e l a t i o n s h i p  b e t w e e n  t h e  
p r o p o r t i o n  o f  r e a d e r  r e a d  a n d  t h e
Table 32 ; Relevant learning of the reader
according to the proportion of reader read
" ' « . v . ^ o p o r t  i o n  
D b . i e c t i v e ^ ' v ^
H i g h L o w
T o t a l
F o r  R e a d e r  
a n d  T e x t
6 9
4 4 . 5 %
8 6
5 5 . 5 %
1 5 5
1 0 0 %
N o n e
6 9
4 1 . 8 %
9 6
5 8 . 2 %
1 6 5
1 0 0 %
T o t a l
1 3 8
4 3 . 1 %
1 8 2
5 6 . 9 %
3 2 0
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 0 3  
P r o b a b i l i t y  = 0 . 3
< C . , ^ o p o r t i o n
O b j e c t i v e S - - v ^
H i g h L o w
T o t a l
F o r  R e a d e r  
a n d  T e x t
5 4 . 1 6 ^
4 2 . 6 4 ® ” 4 7 . 7 7
N o n e 4 7 . 5 8 ^
4 2 . 2 4 ® 4 4 . 4 7
T o t a l  1  5 0 * 8 7
4 2 . 4 3 4 6 . 0 7----- —
G i ' o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
R  &  D
0 . 0 2
0 . 9
A  &  B  
C. K I)
4 . 0 . 0 0 1
0 . 0 4
A  &  D
4  0 . 0 0 1
1^2  I n c i d e n t a l  L e a r n i n g
W h e r e  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  r e a d e r  a l o n e  ( t a b l e s  3 3 - 4 0 )  
s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d a b i l i t y ,  s t r u c t u r e  a n d  i n t e r e s t  o f  t h e  
i n c i d e n t a l  t e x t  a n d  t h e  p r o p o r t i o n  o f  t e x t  r e a d ,  w e r e  u n a f f e c t e d .  I t  
w a s  t h e r e f o r e  s o m e w h a t  s u r p r i s i n g  t o  n o t e  t h a t  i n c i d e n t a l  l e a r n i n g
o f  t h e  t e x t  w a s  d e p r e s s e d .
I t  i s  o f  i n t e r e s t  t o  n o t e  t h a t  w h e r e  s t u d e n t s  p e r c e i v e d  t h e  t e x t
t o  b e  e i t h e r  d i f f i c u l t  t o  r e a d , o r  u n i n t e r e s t i n g , t h e  p r o v i s i o n  o f  
o b j e c t i v e s  d e p r e s s e d  i n c i d e n t a l  l e a r n i n g  o f  t h e  t e x t ,  b u t  n o t  w h e r e  
s t u d e n t s  p e r c e i v e d  t h e  t e x t  t o  b e  r e l a t i v e l y  e a s y  t o  r e a d  o r  i n t e r e s t i n g .  
I t  i s  w o r t h  n o t i n g  t h a t  i n c i d e n t a l  l e a r n i n g  w a s  d e p r e s s e d  f o r  s t u d e n t s  
r e a d i n g  a  l o w  p r o p o r t i o n  o f  t h e  t e x t ,  b u t  n o t  f o r  t h o s e  w h o  r e a d  a  
h i g h  p r o p o r t i o n .
A l O / l l
T a b l e  3 3 :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  o f  t h e  t e x t  
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  
r e a d e r
" ( C Z ^ a d a b i i i t y
O b j e c t i v e ^ ^ ^
H i g h L o w T o t a l
F o r  R e a d e r 6 9 9 2
1 6 1
O n l y 4 2 . 9 % 5 7 . 1 % 1 0 0 %
N o n e
5 9
3 5 . 5 %
1 0 7
6 4 . 5 %  .
1 6 6
1 0 0 %
T o t a l
1 2 8  1 3 9 . 1 % 1 9 96 0 . 9 % 3 2 71 0 0 %
K e n d a l l ' s  T a u  B  -  
P r o b a b i l i t y  =  0 . 1 3
D . 0 7
T a b l e  3 4 :  I n c i d e n t a l  l e a r n i n g  o f  t h e  t e x t  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s  
r e a d a b i l i t y  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  
f o r  t h e  r e a d e r
" ^ ^ a d e W L l  I t y  
O b j e c t i v e & \ ^
H i g h L o w T o t a l
F o r  R e a d e r  
O n l  V
7 5 . 8 8 ^ 6 7 . 2 2 ® 7 0 . 9 3 ^
N o n e 7 8 . 9 0 ^ 7 0 . 9 5 ^ 7 3 . 7 7 ^
T o t a l 7 7 . 2 7
6 9 . 2 2 7 2 . 3 7
G r o u p s  C o t r i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 1 4
0 . 0 6
1
1
A  &  B  
C  &  D
<  0 . 0 0  
< 0 . 0 0
A  &  D 0 . 0 2
3  &  1 0 . 0 5
T a b l e  3 5 :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  s t r u c t u r e  o f  t h e  t e x t  
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  
r e a d e r
" ^ ^ r u c t u r e
O b j e c t i v e ' s ^
H i g h L o w T o t a l
F o r  R e a d e r 1 0 9 5 2 1 6 1
O n l y 6 7 . 7 % 3 2 . 3 %
1 0 0 %
1 1 0 5 6 1 6 6
N o n e
6 6 . 3 % 3 3 . 7 %
1 0 0 %
2 1 9 1 0 8 3 2 7
T o t a l
6 7 . 0 % 3 3 . 0 % 1 0 0 %
K e n d a l l ' s  T a u  B  -  0 . 0 1  
P r o b a b i l i t y  = 0 . 4
T a b l e  3 6  :  I n c i d e n t a l  l e a r n i n g  o f  t h e  t e x t  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s  
s t r u c t u r e  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  
f o r  t h e  r e a d e r
' \ ^ r u c t u r e  
l b  j e c t
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
7 3 . 3 1 ^ 6 5 . 9 4 ® 7 0 . 9 3
N o n e 7 5 . 9 3 ^ ' 6 9 . 5 4 ® 7 3 . 7 7
T o t a l 7 4 . 6 2 6 7 . 8 1 7 2 . 3 7
G r o u p s  C o n i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 1 3
0 . 1 8
A & B
C  &  D
0 . 0 0 1
0 . 0 0 5
A  &  D 0 . 0 9
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Table 37 : Relationship between student
interest in the text and the provision
of objectives for the reader
T a b l e  3 8  :  I n c i d e n t a l  l e a r n i n g  o f  t h e  t e x t  
a c c o r d i n g  t o  s t u d e n t  i n t e r e s t  i n  t h e  t e x t  
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  
r e a d e r
I n t e r e s t  
Db j e c t i v e S ' ^ ^
H i g h L o w T o t a l
F o r  R e a d e r 8 7 7 4 1 6 1
O n l y 5 4 . 0 % 4 6 . 0 % .  1 0 0 %
N o n e
9 5 7 1 1 6 6
5 7 . 2 % 4 2 . 8 % 1 0 0 %
1 8 2 1 4 5 3 2 7
T o t a l
5 5 . 7 % 4 4 . 3 % 1 0 0 %
K e n d a l l ' s  T a u  B  : = : - 0 . 0 3  
P r o b a b i l i t y  = 0 . 3
^ - ^ I n t o r e s t
O b j e c t i v e l y ^
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
_ _ _ _ _ _  A
7 5 . 8 9 6 5 . 0 9 ^ 7 0 . 9 3
N o n e 7 7 - 5 1 ^ 6 8 . 7 7 ^ 7 3 . 7 7
T o t a l 7 6 . 7 4 6 6 . 9 0 7 2 . 3 7
G r o u p s  C o r r p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 4
O . I C _______
) 1
) 1
A  &  B  
C  &  D
< 0 . 0 C  
<  0 .  O C
A  &  D 0 . 0 0 1
T a b l e  3 9  :  R e l a t i o n s h i p  b e t w e e n  t h e  
p r o p o r t i o n  o f  t e x t  r e a d  a n d  t h e  
p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  
r e a d e r
T a b l e  4 0  :  I n c i d e n t a l  l e a r n i n g  o f  t h e  t e x t
a c c o r d i n g t h e  p r o p o r t i o n  o f  t e x t  r e a d
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  r e a d e r
y p r o p o r t i o n
O b j e c t i v e l y ^
H i g h L o w
T o t a l
F o r  R e a d e r  
O n l y
9 0
5 5 . 9 %
7 1
4 4 . 1 %
1 6 1
1 0 0 %
N o n e
8 7
5 2 . 4 %
7 9
4 7 . 6 %
1 6 6
1 0 0 %
T o t a l
1 7 7  
5 4 . 1 %
1 5 0
4 5 . 9 %
3 2 7
1 0 0 %
K e n d a l l ' s  T a u  B  =  0 . 0 3  
P r o b a b i l i t y  = 0 . 3
^ ^ . « f r o p o r  t  i  o n  
O b j e c t i v e l y
H i g h L o w T o t a l
F o r  R e a d e r  
O n l y
, A
7 4 . 5 0 6 6 . 4 0 7 0 . 9 3
N o n e 7 6 . 4 5 ^ 7 0 . 8 2 ^ 7 3 . 7 7
T o t a l 7 5 . 4 6 6 8 . 7 3 7 2 . 3 7
G r o u p s  C o n i p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 3
o . o 4
A  &  B  
C  &  D
<  0 . 0 0 1  
O . O O Q
A  &  D 0 . 0 7  ’
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W h e r e  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  t e x t  a l o n e  ( t a b l e s  4 1 - 4 8 )  
s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d a b i l i t y ,  s t r u c t u r e  a n d  i n t e r e s t  o f  
t h e  r e a d e r  w e r e  u n a f f e c t e d ,  b u t  t h e  p e r c e n t a g e  o f  s t u d e n t s  r e a d i n g  
a  h i g h  p r o p o r t i o n  o f  t h e  r e a d e r  w a s  d e p r e s s e d .  H o w e v e r ,  t h i s  w a s  
n o t  s u f f i c i e n t  t o  d e p r e s s  i n c i d e n t a l  l e a r n i n g  o f  t h e  r e a d e r  
r e g a r d l e s s  o f  h o w  s t u d e n t s  p e r c e i v e d  i t .
T a b l e  4 l  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  o f  t h e  
r e a d e r  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  
f o r  t h e  t e x t
\J^adab il ity 
Objectiv^^
High L o w Total
F o r 66
43.796
85
56.3%
151
100%
N o n e
74
45.1%
90
54.9%
164
100%
Total
140 
44.4%
175
55-6%
. 315 
100%
Kendall's Tau B = - 0.01  
Probability = 0 .4
T a b l e  4 2  :  I n c i d e n t a l  l e a r n i n g  o f  t h e  
r e a d e r  a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  
o f  i t s  r e a d a b i l i t y  a n d  t h e  p r o v i s i o n  
o f  o b j e c t i v e s  f o r  t h e  t e x t
- ' v . J ^ a d a b i  1  i t y  
O b  j e c t i v ^ - ^ ^
H i g h L o w T o t a l
F o r  T e x t  
O n l y
4 5 . 9 4 ^ 4 1 . 9 4 ^ 4 3 . 6 9 ^
N o n e 4 6 . 9 5 ^ 4 2 . 3 6 ® 4 4 . 4 3 ^
T o t a l 4 6 . 4 7 4 2 . 1 6 4 4 . 0 8
G r o u p s  C o m p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 7
0 . 9
A  &  B  
C  &  D
0 . 1 2  
0 . 0 8  '
A  &  D 0 . 2
2  &  1 0 . 5
T a b l e  4 3  :  R e l a t i o n s h i p  b e t w e e n  s t u d e n t  
p e r c e p t i o n  o f  t h e  s t r u c t u r e  o f  t h e  
r e a d e r  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  
o f  o b j e c t i v e s  f o r  t h e  t e x t
' ' ' ' s t r u c t u r e  
O b  j e c t i v e S \ ^
H i g h L o w T o t a l
" " " T e x t  ,  
O n l y
7 2
4 8 . 0 %
78
5 2 . 0 %
1 5 0
1 0 0 %
N o n e
8 3
5 0 . 6 %
8 1
4 9 . 4 %
1 6 4
1 0 0 %
T o t a l
1 5 5
4 9 . 4 %
1 5 9
5 0 . 6 %
3 1 4
1 0 0 %
K e n d a l l ' s  T a u  B  = - 0 . 0 3  
P r o b a b i l i t y  =  0 . 3
T a b l e  4 4 :  I n c i d e n t a l  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  s t u d e n t  p e r c e p t i o n  o f  i t s  
s t r u c t u r e  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  
f o r  t h e  t e x t
' ' \ ^ t r u c t u r e
O b j e c t i v « ï J \
H i g h L o w T o t a l
F o r  T e x t  
O n l  V
4 5 . 6 4 ^ 4 2 . 3 6 ® 4 3 . 9 4
N o n e 4 6 . 2 6 ^ 4 2 . 5 6 ® 4 4 . 4 3
T o t a l 4 5 . 9 7 4 2 . 4 7 4 4 . 2 0
G r o u p s  C o f r p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 8
...
0 . 2
0 . 2
A  &  B  
C  &  U
A  &  D 0 . 3
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Table 45: Relationship between student
interest in the reader and the provision
of objectives for the text
' " ' \ i n t e r e M t  
O b  j  e c t i v e T S ' ^ .
H i g h L o w T o t a l
5 9
3 8 . 8 %
9 3
6 1 . 2 %
1 5 2
1 0 0 %
N o n e
6 7
4 0 . 4 %
9 9
5 9 . 6 %
l 6 6
1 0 0 %
T o t a l
1 2 6
3 9 . 6 %
1 9 2
6 0 . 4 %
3 1 8
1 0 0 %
K e n d a l l ' s  T a u  B  =  
P r o b a b i l i t y  -  0 . 4
- 0 . 0 2
T a b l e  4 6 :  I n c i d e n t a l  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  s t u d e n t  i n t e r e s t  i n  t h e  
r e a d e r  a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  
f o r  t h e  t e x t
' “ ' ^ I n t e r o H t
O b j e c t i v e r a - ^
H i g h L o w T o t a l
F o r  T e x t
O n l y
4 7 . 4 / 4 0 . 9 7 ^ 4 3 . 4 7
N o n e 4 8 . 6 9 ^ 4 1 . 5 0 ^
4 4 . 4 0
T o t a l 4 8 . 0 9 4 1 . 2 4 4 3 . 9 6
G r o u p s  C o t r p a r e d
P r o b a b i l i t y  o f  
t  v a l u e
A  &  C  
B  &  D
0 . 6  
0 . 8
A  &  B  
C  &  Ü
0 . 0 1
0 . 0 0 6
A  &  D 0 . 0 2
T a b l e  4 ? :  R e l a t i o n s h i p  b e t w e e n  t h e  
p r o p o r t i o n  o f  r e a d e r  r e a d  a n d  t h e  
p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  t e x t
■ ^ ^ o p o r t  i  o n  
O b j e c t i v e " » - ^
H i g h L o w T o t a l
' ' " ' ' ■ ' « ’ ‘ ‘ o n l y
4 6
3 0 . 1 %
1 0 7
6 9 . 9 %
1 5 3
1 0 0 %
N o n e
6 9
4 1 . 8 %
9 6
5 8 . 2 %
1 6 5
1 0 0 %
T o t a l
1 1 5
3 6 . 2 %
2 0 3  
6 3 . 8 %
3 1 8
1 0 0 %
K e n d a l l ' s  T a u  B  =  — 0 . 1 2  
P r o b a b i l i t y  -  0 . 0 1
T a b l e  4 8 :  I n c i d e n t a l  l e a r n i n g  o f  t h e  r e a d e r  
a c c o r d i n g  t o  t h e  p r o p o r t i o n  o f  r e a d e r  r e a d  
a n d  t h e  p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  
t e x t
' ' ' v ^ o p o r t  i o n  
O b j e c t  i  v e ^ - v ^
H i g h L o w
■  -  d
T o t a l
F o r  T e x t 4 8 . 4 4 ^ 4 0 . 7 6 4 3 . 0 7
O n l y
N o n e 4 7 . 5 8 ^ 4 2 . 2 4 ^ 4 4 . 4 7
T o t a l 4 7 . 9 2
4 1 . 4 6 4 3 . 8 0
P r o b a b i l i t y  o f
ü f o u p s  c o m p a r e a
t v a l u e
A  & C 0 . 8
B  & D 0 . 5
A  & B 0 . 0 0 6
C & D 0 . 0 4
A  & D 0 . 0 3
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2 .  S o m e  L o g i c a l  L i n k s  a n d  S o m e  A n o m a l i e s
I n  s e c t i o n s  2 . 1  a n d  2 . 2  t h e  v a r i a n c e  i n  s t u d e n t  l e a r n i n g  i s  
r e v i e w e d  s e p a r a t e l y  f o r  e a c h  s t u d e n t  p r o u p .  T h e  p r o c e d u r e  f o l l o w e d  
i s  t h e  s a m e  i n  e a c h  i n s t a n c e .
a r e
F i r s t ,  t h e  c r o s s  t a b u l a t i o n s  i n  s e c t i o n  1
r e v i e w e d  t o  i d e n t i f y  t h o s e  n o n - m a n i p u l a t e d ,
i n d e p e n d e n t  v a r i a b l e s  ( s t u d e n t  p e r c e p t i o n  o f  
t h e  r e a d a b i l i t y ,  s t r u c t u r e  a n d  i n t e r e s t  o f  t h e  
i n s t r u c t i o n a l  m a t e r i a l ,  a n d  t h e  p r o p o r t i o n  o f  
m a t e r i a l  r e a d )  w h i c h  w e r e  s i g n i f i c a n t l y  a f f e c t e d  
b y  t h e  p r o v i s i o n  o f  b e h a v i o u r a l  o b j e c t i v e s .
S e c o n d ,  a n a l y s i s  o f  v a r i a n c e  i s  u s e d  t o  i d e n t i f y  
w h i c h  o f  t h e  a b o v e  v a r i a b l e s  h a d  a  s i g n i f i c a n t  
e f f e c t  o n  s t u d e n t  l e a r n i n g .
I t  i s  c o n s i d e r e d  m o r e  l i k e l y  t h a t  t h e  p r o v i s i o n  o f  b e h a v i o u r a l  
o b j e c t i v e s  w i l l  a f f e c t  s t u d e n t  l e a r n i n g  i f  t h e  p r o v i s i o n  n o t  o n l y  
a f f e c t s  m o r e  t h a n  o n e  o f  t h e  n o n - m a n i p u l a t e d ,  i n d e p e n d e n t  v a r i a b l e s ,  
b u t  a l s o  i f  i n  t u r n  t h e  v a r i a b l e s  c o n c e r n e d  h a v e  a  s i g n i f i c a n t  
e f f e c t  o n  s t u d e n t  l e a r n i n g .  T h e  d a t a  i s  r e v i e w e d  w i t h  t h i s  i n  
m i n d .  A  n u m b e r  o f  a n o m a l i e s  e m e r g e  f r o m  t h i s  r e v i e w ,  a n d  a r e  d i s c u s s e d
i n  s e c t i o n  2 . 3 .
2 . 1  R e v i e w  o f  R e l e v a n t  L e a r n i n g
V . l i e r e  b e h a v i o u r a l  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  t e x t  a l o n e  
c r o s s  t a b u l a t i o n s  i n d i c a t e d  t h a t  s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d a b i l i t y  
a n d  s t r u c t u r e  o f  t h e  t e x t  i n c r e a s e d  ( t a b l e  4 9  .  H o w e v e r ,  a n a l y s i s  o f  
v a r i a n c e  i n d i c a t e d  t h a t / o f  t h e  t w o  v a r i a b l e s , o n l y  s t u d e n t  p e r c e p t i o n  
o f  s t r u c t u r e  h a d  a  s i g n i f i c a n t  e f f e c t  o n  s t u d e n t  l e a r n i n g  ( t a b l e  5 0 ) .  
S i n c e  s t u d e n t  l e a r n i n g  o f  t h e  t e x t  w a s  n o t  e n h a n c e d  b y  t h e  p r o v i s i o n  
o f  o b j e c t i v e s , i t  w o u l d  s e e m  l o g i c a l  t o  c o n c l u d e  t h a t  t h i s  w a s  b e c a u s e  
t h e  e f f e c t  o f  t h e  o b j e c t i v e s  o n  o n l y  o n e  v a r i a b l e  ( s t r u c t u r e ) ,  w h i c h  
i n  t u r n  a f f e c t e d  s t u d e n t  l e a r n i n g ,  w a s  i n s u f f i c i e n t  t o  e n h a n c e  r e l e v a n t
l e a r n i n g  o f  t h e  t e x t .
AlO/16
T a b l e  4 9  :  T h e  e f f e c t  o f  b e h a v i o u r a l  
o b j e c t i v e s  ( f o r  t h e  t e x t  o n l y )  o n  
s t u d e n t  p e r c e p t i o n  o f  t h e  t e x t  a n d
Table 50 : The effect of student perception
of the text, and the proportion of text
read, on relevant learning of the text
t a t  i s  t i c  
V a r i a b l e ' " - - . .
K e n d a l l ' s  
T a u  B *
P r o b a b i l i t y  
o f  T a u  B
' " " - S t a t i s t i c
V a r i a b l e ^ .
B e t a *
P r o b a b i l i t y  
o f  F  R a t i o
R e a d a b i l i t y 0 . 1 4
0 . 0 0 6 R e a d a b i l i t y 0 . 0 3
0 . 9 9
S t r u c t u r e 0 . 1 2 0 . 0 2
S t r u c t u r e 0 . 2 8 0 . 0 0 1
I n t e r e s t 0 . 0 6 0 . 1 3
I n t e r e s t 0 . 1 5 0 . 0 6
P r o p o r t i o n - 0 . 0 1 0 . 4
P r o p o r t i o n 0 . 1 9 0 . 0 2
W h e r e  b e h a v i o u r a l  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  r e a d e r  a s  w e l l  
a s  t h e  t e x t  c r o s s  t a b u l a t i o n s  i n d i c a t e d  t h a t  s t u d e n t  p e r c e p t i o n  o f  
t h e  r e a d a b i l i t y  a n d  i n t e r e s t  o f  t h e  t e x t  i n c r e a s e d  ( t a b l e  5 1  ) •  
H o w e v e r ,  a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  n e i t h e r  o f  t h e s e  
v a r i a b l e s  h a d  a  s i g n i f i c a n t  e f f e c t  o n  s t u d e n t  l e a r n i n g  ( t a b l e  5 2  ) ,
a n d  i t  i s  t h e r e f o r e  n o t  s u r p r i s i n g  t h a t  r e l e v a n t  l e a r n i n g  o f  t h e  
t e x t  w a s  n o t  e n h a n c e d  b y  t h e  p r o v i s i o n  o f  o b j e c t i v e s .
T a b l e  5 1  :  T h e  e f f e c t  o f  b e h a v i o u r a l  
o b j e c t i v e s  ( f o r  b o t h  t e x t  a n d  r e a d e r )  
o n  s t u d e n t  p e r c e p t i o n  o f  t h e  t e x t  a n d
T a b l e  5 2  :  T h e  e f f e c t  o f  s t u d e n t  p e r c e p t i o n  
o f  t h e  t e x t ,  a n d  t h e  p r o p o r t i o n  o f  t e x t  
r e a d ,  o n  r e l e v a n t  l e a r n i n g  o f  t h e  t e x t
" ^ S t a t i s t i c
V a r i a b l e ' \ „ ^ ^
K e n d a l l ' s  
T a u  B
P r o b a b i l i t y  
o f  T a u  B
\ S t a t i s t i c
V a r i a b l e \ . _ ^ ^
B e t a
P r o b a b i l i t y  
o f  F  R a t i o
R e a d a b i l i t y 0 . 1 1 0 . 0 2
R e a d a b i l i t y O . I O 0 . 2
S t r u c t u r e 0 . 0 1 0 . 4
S t r u c t u r e 0 . 1 7 0 . 0 3
I n t e r e s t 0 . 0 8 0 . 0 8
I n t e r e s t 0 . 0 7 0 . 9 9
P r o p o r t i o n 0 . 0 2 0 . 4
P r o p o r t i o n 0 .  2 9 0 . 0 0 1
W h e r e  b e h a v i o u r a l  o b j e c t i v e s  w e r è  p r o v i d e d  f o r  t h e  r e a d e r  a l o n e  
c r o s s  t a b u l a t i o n s  i n d i c a t e d  t h a t  s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d a b i l i t y ,  
s t r u c t u r e  a n d  i n t e r e s t  o f  t h e  r e a d e r ,  a n d  t h e  p r o p o r t i o n  o f  r e a d e r  
r e a d ,  a l l  i n c r e a s e d  ( t a b l e  5 3  ) .  A n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  
t w o  o f  t h e s e  v a r i a b l e s ,  n a m e l y  s t u d e n t  i n t e r e s t  a n d  t h e  p r o p o r t i o n  
o f  m a t e r i a l  r e a d ,  h a d  a  s i g n i f i c a n t  e f f e c t  o n  s t u d e n t  l e a r n i n g  ( t a b l e  5 4  )  
I t  i s  n o t  t o o  s u r p r i s i n g  t h e r e f o r e  t h a t  s t u d e n t  l e a r n i n g  o f  t h e  r e a d e r  
was e n h a n c e d  b y  t h e  p r o v i s i o n  o f  o b j e c t i v e s  f o r  t h e  r e a d e r  a l o n e .
l i s t e d  o n  s t u d e n t  l e a r n i n g .
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T a b l e  5 3  :  T h e  e f f e c t  o f  b e h a v i o u r a l  
o b j e c t i v e s  ( f o r  t h e  r e a d e r  o n l y )  o n  
s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d e r ,  
a n d  t h e  p r o p o r t i o n  o f  r e a d e r  r e a d
T a b l e  5 4  :  T h e  e f f e c t  o f  s t u d e n t  p e r c e p t i o n  
o f  t h e  r e a d e r ,  a n d  t h e  p r o p o r t i o n  o f  r e a d e r  
r e a d ,  o n  r e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r
" ^ \ , S t a t i s t i c
K e n d a l l ' s P r o b a b i l i t y
V a r i a b l e ~ " " - - ^ ^ _
T a u  B o f  T a u  B
R e a d a b i l i t y 0 . 1 0 0 . 0 3
S t r u c t u r e 0 . 1 5 0 . 0 0 4
I n t e r e s t 0 . 2 2 0 . 0 2
P r o p o r t i o n 0 . 0 8 0 . 0 6
^ \ ^ a t i s t i c  
V a r  i a b l  e ^ \ ^
B e t a
P r o b a b i l i t y  
o f  F  R a t i o
R e a d a b i l i t y 0 . 0 8 0 . 9 9
S t r u c t u r e 0 . 0 9 0 . 3
I n t e r e s t 0 . 2 2 0 . 0 2
P r o p o r t i o n 0 . 2 7 0 . 0 0 1
W l i e r e  b e h a v i o u r a l  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  t e x t  a s  
w e l l  a s  t h e  r e a d e r  c r o s s  t a b u l a t i o n s  i n d i c a t e d  t h a t  s t u d e n t  
p e r c e p t i o n  o f  t h e  r e a d e r ,  a n d  t h e  p r o p o r t i o n  o f  r e a d e r  r e a d ,  
w e r e  u n a f f e c t e d  ( t a b l e  55 ) .  I t  was t h e r e f o r e  h i g h l y  s u r p r i s i n g  
t o  f i n d  t h a t  r e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r  w a s  e n h a n c e d  b y  t h e  
p r o v i s i o n  o f  o b j e c t i v e s ,  a n d  t h i s  l e a v e s  u s  w i t h  a  c l e a r  a n o m a l y  
t o  b e  e x p l a i n e d .
T a b l e  5 5  :  T h e  e f f e c t  o f  b e h a v i o u r a l  
o b j e c t i v e s  ( f o r  b o t h  r e a d e r  a n d  t e x t )  
o n  s t u d e n t  p e r c e p t i o n  o f  t h e  r e a d e r  
a n d  t h e  p r o p o r t i o n  o f  r e a d e r  r e a d
T a b l e  5 6  :  T h e  e f f e c t  o f  s t u d e n t  p e r c e p t i o n  
o f  t h e  r e a d e r ,  a n d  t h e  p r o p o r t i o n  o f  r e a d e r  
r e a d ,  o n  r e l e v a n t  l e a r n i n g  o f  t h e  r e a d e r
" ^ S t a t i s t i c
K e n d a l l ' s P r o b a b i l i t y
V a r  i a b l  e ^ ^ , ^
T a u  B o f  T a u  B
R e a d a b i l i t y 0 . 0 0 1 0 . 5
S t r u c t u r e 0 . 0 5 0 . 1 6
I n t e r e s t 0 . 0 3 0 . 3
P r o p o r t i o n 0 . 0 3 0 . 3
■ \ ^ t a t i s t i c
V a r i a b l e ^ - ~ ^ ^
B e t a
P r o b a b i l i t y  
o f  F  R a t i o
R e a d a b i l i t y 0 . 1 2 0 . 1 3
S t r u c t u r e 0 . 0 1 0 . 9 9
I n t e r e s t 0 . 1 7 0 . 0 5
P r o p o r t i o n 0 . 3 1 0 . 0 0 1
2 . 2  R e v i e w  o f  I n c i d e n t a l  L e a r n i n g
W h e r e  b e h a v i o u r a l  o b j e c t i v e s  w e r e  p r o v i d e d  f o r  t h e  r e a d e r  a l o n e  
c r o s s  t a b u l a t i o n s  d i d  n o t  i n d i c a t e  a n y  d e p r e s s i o n  o f  s t u d e n t  
p e r c e p t i o n  o f  t h e  t e x t  ( t a b l e  5 7  ) •  I n  f a c t ,  s t u d e n t  p e r c e p t i o n  
o f  t h e  r e a d a b i l i t y  o f  t h e  t e x t  w a s  e n h a n c e d .  A l t h o u g i i  a n a l y s i s  
o f  v a r i a n c e  i n d i c a t e d  t h a t  t h e  p e r c e p t i o n  o f  r e a d a b i l i t y  h a d  a  
s i g n i f i c a n t  e f f e c t  o n  s t u d e n t  l e a r n i n g  ( t a b l e  5 8  )  o n e  w o u l d  n o t  
h a v e  e x p e c t e d  t h i s  t o  r e s u l t  i n  b e h a v i o u r a l  o b j e c t i v e s  e n h a n c i n g
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incidental learning,since only one variable is involved. However, 
nor would one have anticipated from this data that relevant learning 
of the text would be depressed, and the fact that it was provides 
us with yet another very clear anomaly to be explained.
Table 57 : The effect of behavioural 
objectives (for the reader only) on 
student perception of the text and
Table 58 : The effect of student perception 
of the text, and the proportion of text 
read, on incidental learning of the text
'^Statistic
Variable'^^-_^^
Kendall's 
Tau B
Probability 
of Tau B
Readability 0.07 0.09
Structure 0.01 0.4
Interest -0.03 0.3
Proportion 0.03 0.3
'^^tatistic
Variable^---.
Beta
Probability 
of F Ratio
Readability 0.15 0.06
Structure 0.12 0.10
Interest 0. 28 0.001
Proportion 0.13 0.09
Where behavioural objectives were provided for the text alone 
the cross tabulations indicated a more conventional tendency (table 59 ) 
with the proportion of the reader read being depressed. Analysis of 
variance indicated that the effect of the proportion of reader read 
on student learning was significant (table 60 ). However, as the 
provision of objectives for the text alone did not depress incidental 
learning of the reader, it would not be illogical to conclude that 
this was because the objectives provided affected only one variable, 
and that this was insufficient on its own to depress incidental 
learning.
Table 59 : The effect of behavioural 
objectives (for the text only) on 
student perception of the reader
Table 60 : The effect of student perception 
of the reader, and the proportion of reader 
read, on incidental learning of the reader
"^^Statistic
Variable"-\^^
Kendall's 
Tau B
Probability 
of Tau B
'\^tatistic
Variable'"--.
Beta
Probability 
of F Ratio
Readability -0.01 0.4 Readability 0.00
0.99
Structure -0.03 0.3
Structure 0.10 0.3
Interest -0.02 0.4
Interest 0.12 0.2
Proportion -0.12 0.01 Proportion 0.18
0.03
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2.3 Anomalies Arising from the Reviews
I n  t h e  f o r e g o i n g  s e c t i o n s  ( 2 . 1  a n d  2 . 2  )  i t  w a s  c o n s i d e r e d  
m o r e  l i k e l y  t h a t  t h e  p r o v i s i o n  o f  b e h a v i o u r a l  o b j e c t i v e s  w o u l d  
a f f e c t  s t u d e n t  l e a r n i n g  i f  t h e  p r o v i s i o n  o f  b e h a v i o u r a l  o b j e c t i v e s  
n o t  o n l y  a f f e c t e d  m o r e  t h a n  o n e  o f  t h e  n o n - m a n i p u l a t e d ,  i n d e p e n d e n t  
v a r i a b l e s ,  b u t  t h a t  i f  i n  t u r n  t h e  v a r i a b l e s  c o n c e r n e d  a f f e c t e d  
s t u d e n t  l e a r n i n g .  T h i s  t h e s i s  w a s  s u f f i c i e n t  t o  e x p l a i n  o n l y  f o u r  
o f  t h e  s i x  e f f e c t s  o b s e r v e d  ( t a b l e  6 l  ) ,  a n d  s u g g e s t s  t h a t  o t h e r  
v a r i a b l e s  m u s t  b e  c o n s i d e r e d  i f  t h e  o u t s t a n d i n g  a n o m a l i e s  a r e  t o  
b e  e x p l a i n e d .
T a b l e  6 l  :  T h e  o b s e r v e d  e f f e c t s  o n  s t u d e n t  l e a r n i n g  
o f  p r o v i d i n g  b e h a v i o u r a l  o b j e c t i v e s ,  w i t h  a n  i n d i c a t i o n *  
o f  t h o s e  e f f e c t s  w h i c h  c o u l d  n o t  b e  a d e q u a t e l y  e x p l a i n e d
^ ' ' ^ ' " ■ ^ - . ^ . . S t u d e n t  L e a r n i n c  
O b j e c t i v e s  P r o v i 3 e T } - - ^ ^ ^ _
R e l e v a n t
L e a r n i n g
I n c i d e n t a l
L e a r n i n g
T e x t  o n l y  
R e a d e r  o n l y  
T e x t  ( a n d  R e a d e r )  
R e a d e r  ( a n d  T e x t )
N o  e f f e c t  
E n h a n c e d  
N o  e f f e c t  
E n h a n c e d *
N o  e f f e c t  
D e p r e s s e d *
W i t h  t h e  b e n e f i t  o f  h i n d s i g h t  i t  i s  n o w  c l e a r  t h a t  i t  w o u l d  
h a v e  b e e n  u s e f u l  t o  h a v e  o b t a i n e d  a  m e a s u r e  o f  t h e  d e g r e e  t o  w h i c h  
s t u d e n t s  f e l t  t h a t  t h e  o b j e c t i v e s  ( a n d  i n s t r u c t i o n s  i n  t h e  S t u d y  
G u i d e )  o r i e n t a t e d  t h e m  t o w a r d s  t h e  t e x t  a n d  a w a y  f r o m  t h e  r e a d e r ,  
o r  v i c e  v e r s a .  T h i s  w o u l d  h a v e  p r o v i d e d  s o m e  i n d i c a t i o n  o f  t h e  
d e g r e e  t o  w h i c h  t h e  o b j e c t i v e s  a f f e c t e d  s t u d e n t  a t t i t u d e s  t o  t h e  
l e a r n i n g  o f  t h e  t e x t  a n d  r e a d e r  r e s p e c t i v e l y .  U n f o r t u n a t e l y ,  n o  
s u c h  m e a s u r e  w a s  o b t a i n e d .
T h e  o n l y  m e a s u r e  o b t a i n e d  w h i c h  r e l a t e d  t o  s t u d e n t  p e r c e p t i o n  
o f  t h e  o b j e c t i v e s  w a s  t h a t  i d e n t i f y i n g  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  
p e i ' c e i v e d  t h e  o b j e c t i v e s  a s  a m b i g u o u s  o r  e x p l i c i t .  T h e  m a i n  l i n e  
o f  t h e  a n a l y s i s  s o  f a r  i n c l u d e s  l i t t l e  r e f e r e n c e  t o  t h i s  v a r i a b l e  
s i n c e  i t  o n l y  r e l a t e s  t o  s t u d e n t s  p r o v i d e d  w i t h  o b j e c t i v e s ,  a n d  n o t  
t h e  w h o l e  s t u d e n t  b o d y .  H o w e v e r ,  i t  i s  o f  i n t e r e s t  t o  l o o k  m o r e  
c l o s e l y  a t  t h e  e f f e c t  o f  i n c l u d i n g  t h i s  v a r i a b l e  i n  t h e  a n a l y s i s  w l i e r e
*  A n o m a l i e s  a r e  i n d i c a t e d  b y  a s t e r i s k s  i n  t a b l e  6 l  .
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s t u d e n t s  w e r e  p r o v i d e d  w i t h  o b j e c t i v e s  f o r  b o t h  t h e  t e x t  a n d  r e a d e r  
( g r o u p  4 ) .  T h i s  i s  d o n e  i n  t a b l e s  6 2  a n d  6 3  w h e r e  a n a l y s i s  o f  
v a r i a n c e  i s  u s e d  t o  r e v i e w  t h e  f a c t o r s  a f f e c t i n c )  s t u d e n t  l e a r n i n g  
o f  t h e  t e x t  a n d  r e a d e r .  W h e r e  s t u d e n t  p e r c e p t i o n  o f  t h e  a m b i g u i t y  
( o r  e x p l i c i t n e s s )  o f  t h e  o b j e c t i v e s  i s  i n c l u d e d  i n  t h e  a n a l y s i s  m u c h  
m o r e  o f  t h e  v a r i a n c e  i n  s t u d e n t  l e a r n i n g *  i s  e x p l a i n e d  b y  t h e  a n a l y s i s .
T a b l e  6 2  :  A n a l y s i s  o f  v a r i a n c e  o f  f a c t o r s  a f f e c t i n g  s t u d e n t  
l e a r n i n g  o f  t h e  t e x t  f o r  s t u d e n t s  p r o v i d e d  w i t h  o b j e c t i v e s  
f o r  b o t h  t e x t  a n d  r e a d e r  ( g r o u p  4 )
A n a l y s i s I I I
' ^ " - - . ^ ^ a t i s t i c s
F a c t o r s B e t a
P r o b a b i l i t y  
o f  F  R a t i o
B e t a
P r o b a b i l i t y  
o f  F  R a t i o
M a i n  E f f e c t s  
R e a d a b i l i t y 0.10 0.2 0.05 0.99
S t r u c t u r e 0.17 0.03 0.23 0.008
I n t e r e s t 0.07 0 . 9 9 0.03 0.99
P r o p o r t i o n 0.29 0.001 0.29 0. 001
A m b i g u i t y  o f  O b j e c t i v e s - - 0.24 0.004
I n t e r a c t i o n s
R e a d a b i l i t y - S t r u c t u r e o.o4 0.07
M u l t i p l e  R ^ 0.18 0.30
*  S e e  t h e  M u l t i p l e  R  v a l u e s  i n  t h e  t a b l e s .
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T a b l e  6 3  :  A n a l y s i s  o f  v a r i a n c e  o f  f a c t o r s  a f f e c t i n g  s t u d e n t  l e a r n i n g  
o f  t h e  r e a d e r  f o r  s t u d e n t s  p r o v i d e d  w i t h  o b j e c t i v e s  f o r  b o t h  t h e  t e x t  
a n d  r e a d e r  ( g r o u p  4 )
A n a l y s i s I I I
^  S t a t i s t i c s  
l a c t o r s
B e t a
P r o b a b i l i t y  
o f  F  R a t i o
B e t a
P r o b a b i l i t y  
o f  F  R a t i o
M a i n  E f f e c t s  
R e a d a b i l i t y 0 . 1 2 0 . 1 3 0 . 0 3 0 . 9 9
S t r u c t u r e 0 . 0 1 0 . 9 9 0 . 0 8 0 . 9 9
I n t e r e s t 0 . 1 7 0 . 0 5 0 . 1 4 0 . 1 1
P r o p o r t i o n 0 . 3 1 0 . 0 0 1 0 . 3 6 0 . 0 0 1
A m b i g u i t y - - 0 . 1 4 0 . 0 8
I n t e r a c t i o n s  
R e a d a b i l i t y - I n t e r e s t  
R e a d a b i l i t y - P r o p o r t i o n
0 . 0 2 0 . 0 3  
0 . 0 3
M u l t i p l e  R ^ 0 . 1 6 0 . 2 0 .
I n  a d d i t i o n  t o  o b t a i n i n g  a  m e a s u r e  o f  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  
f e l t  t h e y  w e r e  o r i e n t a t e d  t o w a r d s ^ o r  a w a y  f r o m ,  t h e  t e x t  a n d  r e a d e r  
b y  t h e  p r o v i s i o n  o f  o b j e c t i v e s  i t  w o u l d  a l s o  b e  u s e f u l  i n  a n y  f u t u r e  
e x p e r i m e n t  t o  d e t e r m i n e  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  f e l t  t h a t  t h e  
w a y  i n  w h i c h  t h e  t e x t  a n d  r e a d e r  w e r e  p r e s e n t e d  o r i e n t a t e d  t h e m  
t o w a r d s , o r  a w a y  f r o m ,  t h e  t e x t  a n d  r e a d e r .
B e a r i n g  i n  m i n d  t h a t  t h e  r e l i a b i l i t y  o f  t h e  a s s i g n m e n t s  f o r  t h e  
t e x t  a n d  r e a d e r  w e r e  0 . 6 3  a n d  0 . 7 9  r e s p e c t i v e l y  i t  f o l l o w s  t h a t  i t  
s h o u l d  b e  p o s s i b l e  t o  e x p l a i n  m u c h  m o r e  o f  t h e  v a r i a n c e  i n  s t u d e n t  
l e a r n i n g  t h a n  h a s  b e e n  a c h i e v e d  b y  t h e  p r e s e n t  a n a l y s i s .
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Appendix 1 1
D A T A  F O R  F U T U R E  R E L A T E D  S T U D I E S
This appendix describes data collected during the experiment with future
related studies in mind. The data is concerned with student attitudes 
towards the content of the text and reader, and towards the use of 
behavioural objectives.
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A l l / l
1. Student Attitudes Measured
I t  s h o u l d  b e  n o t e d  t h a t  t h e  t e x t  a n d  r e a d e r  u s e d  i n  t h e  e x p e r i m e n t  
p r e s e n t e d  s o m e w h a t  d i f f e r e n t  p o i n t s  o f  v i e w  c o n c e r n i n g  t h e  u s e  o f  
b e h a v i o u r a l  o b j e c t i v e s .  T h e  t e x t  w a s  b a s i c a l l y  " A  C a s e  f o r  t h e  U s e  
o f  B e h a v i o u r a l  O b j e c t i v e s " .  I t  c o n c e n t r a t e d  o n  h o w  t h e y  s h o u l d  b e  
d e v e l o p e d  a n d  u s e d  i n  p r a c t i c e , a n d  s u g g e s t e d  t h a t  t h e y  p r o v i d e d  e d u c a t o r s  
w i t h  a  u s e f u l  t o o l .  I t  c o n c e d e d  t h a t ,  a s  w i t h  a l l  t o o l s ,  b e h a v i o u r a l  
o b j e c t i v e s  h a v e  l i m i t a t i o n s  a s  w e l l  a s  a d v a n t a g e s ,  a n d  t h e s e  w e r e  
d i s c u s s e d ,  b u t  a t  n o  t i m e  d i d  i t  s u g g e s t  t h a t  t h e  l i m t a t i o n s  w e r e  
s u c h  a s  t o  c o n s i d e r  r e j e c t i o n  o f  t h e  t o o l .  O n  t h e  o t h e r  h a n d  a l t h o u g h  
t h e  r e a d e r  i n c l u d e d  a  b r i e f  d i s c u s s i o n  o f  " A  C a s e  f o r  t h e  U s e  o f  
B e h a v i o u r a l  O b j e c t i v e s "  i t  c o n c e n t r a t e d  p r i m a r i l y  o n  " A  C a s e  A g a i n s t  
t h e  U s e  o f  B e h a v i o u r a l  O b j e c t i v e s " .  I t  w a s  i n c l u d e d  i n  t h e  i n s t r u c t i o n a l  
m a t e r i a l  t o  m a k e  s t u d e n t s  a w a r e  o f  t h e  c o n t r o v e r s y  s u r r o u n d i n g  t h e  s u b j e c t .
I t  w a s  t h e r e f o r e  o f  i n t e r e s t  t o  t h e  c o u r s e  t e a m  a u t h o r s  t o  l e a r n  
t o  w h a t  e x t e n t  s t u d e n t s  m i g h t  b e  d i s c o u r a g e d  b y  t h e  r e a d e r  f r o m  u s i n g  
b e h a v i o u r a l  o b j e c t i v e s ,  a n d  t h e  q u e s t i o n  i s  b r i e f l y  r e v i e w e d  h e r e .
( H o w e v e r ,  t h e  m o r e  i n t e r e s t i n g  q u e s t i o n  f r o m  a  p o i n t  o f  v i e w  o f  t h e  
p r e s e n t  e x p e r i m e n t  i s  t o  d e t e r m i n e  t o  w h a t  e x t e n t  s t u d e n t s  a g r e e d  w i t h  
c l a i m s  m a d e  i n  t h e  t e x t ,  a n d  t o  a s k  t o  w h a t  e x t e n t  t h i s  a f f e c t e d  s t u d e n t  
l e a r n i n g .  I t  i s  t h e r e f o r e  i n t e n d e d  t h a t  t h i s  q u e s t i o n  s h o u l d  b e  m a d e  
t h e  f o c u s  o f  s u b s e q u e n t  a n a l y s i s  b y  m e a n s  o f  m u l t i p l e  r e g r e s s i o n s ) .
T h e  f o u r  q u e s t i o n n a i r e s  d e s i g n e d  f o r  t h i s  p u r p o s e  a r e  r e p r o d u c e d  i n  
s e c t i o n  2  o f  t h i s  a p p e n d i x ,  b u t  t h e i r  c o n t e n t ,  a n d  t h e  w a y  i n  w h i c h  t h e y  
w e r e  u s e d ,  m a y  b e  r e v i e w e d  b r i e f l y  h e r e .  T h e  q u e s t i o n n a i r e s  w e r e  s e n t  
t o  s t u d e n t s  i n  t h e  s a m e  s e a l e d  e n v e l o p e  a s  t h e  c o m p u t e r  m a r k e d  a s s i g n m e n t s .  
S t u d e n t s  w e r e  a d v i s e d  n o t  t o  l o o k  a t  t h e  c o n t e n t s  u n t i l  a f t e r  t h e y  h a d  
c o m p l e t e d  t h e i r  s t u d y  o f  t h e  t e x t  a n d  r e a d e r ,  a n d  w e r e  a s k e d  t o  r e s p o n d  
t o  t h e  f o u r  q u e s t i o n n a i r e s  p r i o r  t o  r e s p o n d i n g  t o  t h e  a s s i g n m e n t s .  I n  
t h i s  w a y  i t  w a s  p o s s i b l e  t o  p r e v e n t  t h e  a t t i t u d e s  r e c o r d e d  t o w a r d s  t h e  
t e x t  a n d  r e a d e r  b e i n g  a f f e c t e d  b y  s u b s e q u e n t  q u e s t i o n s  w i t h i n  t h e  a s s i g n m e n t s .
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The first questionnaire (labelled AGRET) contained l6 claims 
t y p i c a l l y  m a d e  i n  a r g u i n g  a  c a s e  f o r  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s
( a n d  r e f e r r e d  t o  i n  e i t h e r  t h e  t e x t  o r  r e a d e r ) .  S t u d e n t s  w e r e  a s k e d  
t o  i n d i c a t e  t h e  d e g r e e  t o  w h i c h  t h e y  a g r e e d  w i t h  e a c h  o f  t h e  c l a i m s  
m a d e ,  r e s p o n d i n g  o n  a  s c a l e  r a n g i n g  f r o m  + 2  — >  - 2  ( s t r o n g l y  a g r e e  — >  
s t r o n g l y  d i s a g r e e ) .
T h e  s e c o n d  q u e s t i o n n a i r e  ( l a b e l l e d  A T T I T )  r e f e r r e d  t o  t h e  s a m e  
1 6  c l a i m s ,  a n d  a s k e d  s t u d e n t s  t o  i n d i c a t e  t h e  d e g r e e  t o  w h i c h  e a c h  
c l a i m  e n c o u r a g e d  t h e m  t o  s u p p o r t  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s  
i n  e d u c a t i o n .  R e s p o n s e s  w e r e  g i v e n  o n  a  s c a l e  r a n g i n g  f r o m  + 2  ►  0
( s t r o n g  e n c o u r a g e m e n t — e -  n o  e n c o u r a g e m e n t ) .  I n  d e s i g n i n g  t h e  s e c o n d  
q u e s t i o n n a i r e  i t  w a s  r a t i o n a l i s e d  t h a t  s t u d e n t s  m i g h t  a g r e e  w i t h  a  
g i v e n  c l a i m ,  a n d  y e t  i n  t h e  l i g h t  o f  t h e i r  r e a d i n g  m i g h t  n o t  s e e  i t  
a s  a  g o o d  a r g u m e n t  i n  s u p p o r t  o f  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s .
T h e  t h i r d  a n d  f o u r t h  q u e s t i o n n a i r e s  w e r e  v e r y  s i m i l a r  i n  f o r m  
t o  t h e  f i r s t  a n d  s e c o n d ,  w i t h  t h e  e x c e p t i o n  t h a t  t h e y  b o t h  r e f e r r e d  
t o  1 6  c l a i m s  t y p i c a l l y  m a d e  i n  a r g u i n g  a  c a s e  a g a i n s t  t h e  u s e  o f  
b e h a v i o u r a l  o b j e c t i v e s  ( a n d  d i s c u s s e d  i n  t h e  r e a d e r ) .  I n  t h e  t h i r d  
q u e s t i o n n a i r e  ( l a b e l l e d  A G R E R )  s t u d e n t s  w e r e  a s k e d  t o  i n d i c a t e  t h e  
d e g r e e  t o  w h i c h  t h e y  a g r e e d  w i t h  e a c h  o f  t h e  c l a i m s  m a d e ,  r e s p o n d i n g  
o n  a  s c a l e  r a n g i n g  f r o m  + 2  -*■ - 2  ( s t r o n g l y  a g r e e  - *  s t r o n g l y
d i s a g r e e ) .  T h e  s a m e  c l a i m s  w e r e  r e f e r r e d  t o  i n  t h e  f o u r t h  q u e s t i o n n a i r e  
( l a b e l l e d  A T T I R )  i n  w h i c h  s t u d e n t s  w e r e  a s k e d  t o  i n d i c a t e  t h e  d e g r e e  
t o  w h i c h  e a c h  c l a i m  d i s c o u r a g e d  t h e m  f r o m  s u p p o r t i n g  t h e  u s e  o f  
b e h a v i o u r a l  o b j e c t i v e s  i n  e d u c a t i o n .  R e s p o n s e s  w e r e  g i v e n  o n  a  
s c a l e  r a n g i n g  f r o m  - 2  0  ( s t r o n g  d i s c o u r a g e m e n t  — f  n o  d i s c o u r a g e m e n t ) ,
A g a i n  i t  w a s  r a t i o n a l i s e d  t h a t  s t u d e n t s  m i g h t  a g r e e  w i t h  a  c l a i m ,  a n d  
y e t  n o t  s e e  i t  a s  a  s t r o n g  a r g u m e n t  a g a i n s t  t h e  u s e  o f  b e h a v i o u r a l  
o b j e c t i v e s .
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2 .  Q u e s t i o n n a i r e  U s e d
T h e  q u e s t i o n n a i r e s  w e r e  b o u n d  u n d e r  a  s e p a r a t e  c o v e r ,  a n d  a p p e a r e d  
t o  s t u d e n t s  a s  a  s i n g l e  q u e s t i o n n a i r e  w i t h  s e v e r a l  p a r t s ,  t h e  m a i n  
e l e m e n t s  o f  w h i c h  w e r e  :
2 . 1  S p e c i a l  I n s t r u c t i o n s .
2 . 2  P a r t  1  o f  Q u e s t i o n n a i r e  ( R e l a t e d  t o  ' C a s e  f o r  B e h a v i o u r a l  
O b j e c t i v e s ' )
2 . 3  P a r t  2  o f  Q u e s t i o n n a i r e  ( R e l a t e d  t o  ' C a s e  a g a i n s t  
B e h a v i o u r a l  O b j e c t i v e s ' )
T h e s e  p a r t s  a r e  r e p r o d u c e d  b e l o w .
2 . 1  S p e c i a l  I n s t r u c t i o n s
The attached questionnaire contains 52 statements which are typical of 
claims made in arguing the case for, and against, the use of Behavioural 
Objectives. It is divided into two equal parts.
Part 1 contains l6 claims typically made by those arguing the "Case for 
the Use of Behavioural Objectives" while Part 2 contains l6 claims typically 
made by those arguing the "Case against the Use of Behavioural Objectives".
RESPOND TO PARTS 1 AND 2 OF THE QUESTIONNAIRE ON SEPARATE SURVEY 
RESPONSE FORMS.
PLACE A SURVEY NUMBER IN THE APPROPRIATE BOX ON EACH SURVEY RESPONSE 
FORM AS FOLLOWS:
EOO - 1(gj for responses to Part 1 of the Questionnaire.
for responses to Part 2 of the Questionnaire.EOO - 2 0
Replacing the letter G by your Group Number (1, 2, 5 or 4) as
indicated on the "Important Notice" enclosed..
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2 * 2  P a r t  1  o f  Q u e s t i o n n a i r e  R e l a t e d  t o  t h e  ' C a s e  f o r  B e h a v i o u r a l  O b j e c t i v e s '
Before responding to any of the claims in Part. 1 of the Questionnaire:
"Write your serial number, the Part 1 Survey Number 
EOO - n(^, the date, and your name, initials and 
address in the left-hand box on the Survey Response 
Form.
(Replace the letter G by your Group Number).
"Pencil out the cells corresponding to your student 
serial number by means of horizontal lines.
"Pencil out the cells corresponding to the Part 1 
Survey Number (as shown in the example alongside 
for students in Group J>) by means of horizonal lines.
SURVEY NUMBER.
- A-*" -0 - - 0 -
- 1 - -
-C- -2--2--2-
- D - -3--3- - a -
3E^ se'4- -4- -4- -4-
-F- - 5 - • 5 - - 5 - - 5 -
6- -6-•6--Ô-
- H - “ 7 - - 7 - - 7 - -7-
- 1 - -8- -8- r S - -8-
-J- -9- 3- -3- -3-
Now respond to the l6 claims (A to P) on Part 1 of the Questionnaire.
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Use Columns 0 to 4 in Block 5
to indicate the degree to which you agree, or 
disagree, with each of the claims A to P.
Use Columns 0 to 2 in Block 4
to indicate the degree to which each claim 
ENCOURAGES you to support the use of 
Behavioural Obieatiïes_.in education. . 
Claims typically made in arguing
"A CASE FOR THE USE OF BEHAVIOURAL OBJECTIVES"
Behavioural Objectives provide us with the only well 
worked out method of rational planning in education.
BLOCK 3 BLOCK 4
+2 0 -1 +2 +1
Behavioural Objectives encourage educators to think, 
and plan, in terms of specific measurable outcomes.
Behavioural Objectives encourage educators to present 
objectives for public inspection, when they might 
otherwise have remained as personally held values 
and beliefs.
Behavioural Objectives provide a rational basis for 
the evaluation of student performance.
Behavioural Objectives help educators identify the 
relevance of instructional material intended to help 
students achieve specified objectives.
Measures of student performance against Behavioural 
Objectives help educators determine the appropriate­
ness of specified objectives and related instructional 
material, and thus provide the basis for a self- 
improving system._________ _________________________
The use of Behavioural Objectives helps improve 
internal consistency between objectives, instructional 
material and related test items
In a self-improving system the Behavioural 
Objectives specified may ultimately be realised in. 
practice,
Behavioural Objectives help improve communication 
between authors and students.  .____________
Behavioural Objectives help educators to 
independently prepare equivalent tests.
Behavioural Objectives help individual students 
identify weaknesses in their knowledge.
Lists of detailed Behavioural Objectives can readily 
be placed in perspective and made manageable, by 
means of flow diagrams._____________________________
The use of flow diagrams opens up to public 
inspection the logic behind the derivation of 
Behavioural Objectives. _____________________
Empirical evidence exists to indicate that the use of 
N. Behavioural Objectives in practice enhances student 
performance._________________________________________
Methodologies for the development of higher level 
objectives have been developed by Bloom et al.lit* V V- tv V. V.11 iv  vwi.i w  w
Behavioural Objectives provide educators with a 
useful aid to rational planning.__________  '
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1. Transfer your responses to the forgoing claims to Blocks 3 and 4 of the Survey 
Response Form,' EOO - pencilling out the cells corresponding to your
responses by means of horizontal lines (as illustrated in the example on row A).
BLOCK 3
“ a
I 0 
1-0'
!i 1 2
4 % ■is pô4 C"9-.
B i-0 -- 1 --2--9--4-I-5- -7- 8-. 9-
C1-0-• 1 --2-■ 3--4-|-5--e --7--e-■
D Lo- -1 --2 --3 -- 4-ts- -e--7--8 --
ELc- -1 -- 2--5 - 6 . -6--7--6 - 9 4
Flo--1 --2 - 3--4-|-£-G--7--e-■ a-
G|-0--1 --2 --3--4-Ls- -6--7--ft--a-
H fo- - i --2 --3- 4 --5--6--7--8-- 9-
1U - -1 --2--3--4--s--6 --7- -6- -9-
J -0 -- 4 -- 2--3--4--5--G--7--6 --9-
K -0--1 --2 --3-1- A -
■’1
-6 --7 --6-- 0-
L -1 --2--3-
r -
• G--7--8--0-
M
r -
-4- -2 --3--4 -k -e--7 --6 -r-9-
NKo--1 --2--3--4- -6 --7--8 - 9-
0 hO--1 --2--3--4 --5--e--7- e-- S.
P 1 --2--3--4- -5--6--7--8- 9-
QLo- - 1 -- Z - -3--4 --6--6- 7--8- 9-
R -1-- 2 - 3--4--5--6- -7--a- 9-
S -c--1 --2 --3--4--S- -S- 7- -8- 9-
T -0--1 --2- 3 -4 --5- -e--7- -8- 0-
U io-;i --2--3--4-L-5--6--7--8 - 9-
V -0- 1 --2l 3 -4 --5- -G —-7--8--0-
vv-0- -1 --2 - 3 -4 --5--e --7- -fi- Û-
X-0- -4 - 1- 3 -4--5- 6 --7-1-Ar -0-
BLOCK 4
9
- 0 - -  I
Lb
-0
Xi-0--
1 --2
0 - - 1  -
-- 1--2
1 - -  2
- 0 - - 1 - - i
- -  1 - . 2
I -- 2
1 --2
1 -z
8
■a
e
9-
Ô- - 0 *
8-
8-
8-- S-
- -  9 -
8- -  8
2. Carefully fold your completed Survey Response Form in half along the dotted 
line, and place it^together with the completed form for Part 2 of the 
Questionnaire,in the stamped addressed envelope provided.
3. Send the completed Survey Response Forms, together in the same envelope with 
your completed Special CMA Forms, to:
R.F. Melton,
The Open University 
Walton Hall,
MILTON KEYNES, MK6 ?AA.
to arrive no later than January 19th, 19?6.
All/7
2 . 3  P a r t  2  o f  Q u e s t i o n n a i r e  R e l a t e d  t o  t i e  ' C a s e  A g a i n s t  B e h a v i o u r a l  O b j e c t i v e s '
Before responding to any of the claims in Part 2 of the Questionnaire:
‘Write your serial number, the Part 2 Survey Number 
EOO - 2 ^ ^  , the date, and your name, initials and 
address in the left-hand box on the Survey Response 
Form.
(Replace the letter G by your Group Number).
‘Pencil out the cells corresponding to your student 
serial number by means of horizontal lines.
‘Pencil out the cells corresponding to the Part 2 
Survey Number (as shown in the example alongside 
for students in Group 3) by means of horizontal lines.
SURVEY NUMBER
- A— aSm i ^D- - 0 -
-B--1 - -1 - - 1 - - ( -
“C —-z~-2 - ae^sss-2-
-D--3- 3- ■ a-
as^ a-4--4--4-.4 .
-F --S- ■ 5- 5- •5-
- G - - 6 - 6 - - s - ■6 -
-H- -7- • 7 - - 7 - ■ 7-
-1 - 8 - - 8 - ■fiJ -Ô-
- J - - 3 - -3 --S-,-3-
Now respond to the I6 claims (A to P) on Part 2 of the Questionnaire.
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Use Columns 0 to 4 in Block 5 BLOCK 3 BLOCK 4
• to indicate the degree to which you agree, or 
disagree, with each of the claims A to P.
Use Columns 0 to 2 in Block 4
to indicate the degree to which each claim 
DISCOURAGES you from supporting the use of 
Behavioural Objectives in education.
Claims typically made in arguing
0 1 2 3 4 0 1 2
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"A CASE AGAINST THE USE OF BEHAVIOURAL OBJECTIVES" +2 + 1 0 -1 -2 -2 -1 0
There is no automatic method for objectively 
producing Behavioural Objectives.
No well defined prescriptions are available for 
deriving Behavioural Objectives in education.
Behavioural Objectives discourage teachers from 
"voyages of exploration" with students.
Behavioural Objectives cannot be specified to cover 
"voyages of exploration" with students.
' Methods of achieving the same objectives can vary 
^‘.considerably.
In some disciplines, such as arts and humanities, 
F. Behavioural Objectives cannot be specified in 
advance.
There is an element of ambiguity in the vast 
majority of Behavioural Objectives.
In practice a Behavioural Objective does not 
prescribe one, and only one, related test item.
Behavioural Objectives can always be broken down 
into more specific terms.
Behavioural Objectives do not communicate intent 
unambiguously to students.
Behavioural Objectives concerned with recall of 
knowledge are easier to specify than those 
K. concerned with higher levels of learning. This 
encourages the specification of trivial 
Behavioural Objectives.
Certain values, beliefs and aims cannot be 
’ expressed in terms of Behavioural Objectives.
. Self-improving systems lead to recycling of 
M. instructional material and Behavioural Objectives, 
and this can be expensive.
Conceptual knowledge cannot be expressed 
N. completely in terms of related Behavioural 
Objectives.
Q Behavioural Objectives cannot serve as a model 
for student-teacher interaction.
p Behavioural Objectives suffer f^ rom many of the 
weaknesses of other operationalist dogmas.
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1. Transfer your responses to the forgoing claims to Bioels 3 and 4 of the Survey 
Response Form, EOO - r(g), pencilling out the cells corresponding to your 
responses by means of horizontal lines (as illustrated in the example on row A).
BLOCK 3
0 • 1 2 3. 4 i '
A >0- m&oi-2--3- ■4 --5--û_- 7- 6 -
• B -0 -- 1 - 2- 3- 4 ■ 5--6--7- 8 -- 8-
c -Cl.-■ 1 --2- -â- 4--5--e- -7- -8 - a-
D -0 --1 --2.--3--4- -5- 0--7 -Ls--3-
E .c-- t--2--3--4--5--6 - -7--8-- ®-
. F -0- 4- 2- 3--4--5--6- -7--e-- 3-
: G -0--1 --2 --3--4- -5 --6 --7- -a- 3
. H -0 --( - 2--3--4- -5--6--7--8- -9-
: 1 -c--1 - 2--3--4- S- e --7- -6- 9-
. J -Ci -- 4^.■ 2--3--4--5 --G- -7- -9--9.
K -0--1 - 2 --3- 5 - € - -7 --Ô--8-
L -0 --1 --2--3--4-- 5 --6- -7- -8- -ô ■
• ‘ M -0 ■- 4 - -2 --3- 4 -r 5- 6 -- 7- 6- - 9-
N -0 --1 --2--3--4--5- 6- -7- -6- -0-
0 -0--1- 2--3- ■4- -5- -e --7- -6- - 8-
P c-- 1 - -2- -3- 4- ■ 5--e --7- e-- 0-
Q -c-. 1 -- 2--3-• 4 -- 5- 6 -- 7 --8- - 3-
R -c -- 4 --2- 3--4-- 5- 6- -7 --8F a
■ S _c.-1 --2 --3--4- -6- - 7- -e- 0-
T -c-- 1 --2- 2 - 4--S'--e--7-- 8-- 0-
U -Q--1 - 2--3--4--£ 1 e--7 --e-- B-
V -û-- î --2 -- 3-• 4 - 5 -6--7 --e-- 0-
w -0-- 1 --1--3--4- -5--6 --7 --8-- ÔH
X -0--4 - ■ 3--4--5--6 - -fe-l
BLOCK 4
0 . 1 1 2 1
- o - - 2 - - 3- -5- G - - 7-- 8 -
-û - - 4 _ - 2 - -3- -4 --5-- 6 - -7- 8 - - 9 -
- 0 - -1 - - 2 - -3 - ~ A - 5 - 6 - - 7  - - 8 - - 9 -
- 0  . - 1 - - 2 - - 3 - - 2 - ■ S - - e - - 7 - -SJ - 9 -
- 0 . - 1 - -■2- -3- -4- - 5 - 6 - -7 - - e - Ô-
- 0 - -1 - - 2 - - 3- - f - -S - - 6 - -  V- a - - 9-
-ù - -1 - - 2 - -3- - 4  - -s- -to- - 7 - 8 - 9-
-0--1 --2-■ 3 --4- - 5-- 6 -- 7  --e- - 9 -
-û--j --2-U- -4-- 5 --6-- 7 - -ô- - 9 -
-0-- t --2-- 3- -4- - S - -6  --7- 8 -- a-
-0-1- 1-• 2- 3-- 4 --jr--6 --7- - 8 - - 9 -
- 0 - - 1 - . 2 - -3 - - 4 - e - - 7 - - 8 - - 9 -
l o - 4 - - 2 - - 4  - - 5 - 0 - 7 - - 0 -3-
L o ­ -1 - - 2 - - 3- -4- - £ - - 7 - - 6 - - 9 -
t o  . .1 -- 2 - -3 --4-.-s--6 --7 -- a - -9-
Lo - -1 --  t  - - 5—-4 --s-■ € -- 7- - a - a
i 0 --1 -- 2 -- î--4--5- - 6  -- 7 - rS--9-
-û--1 --2--3--4*--5- _7_r8-- 9-
-0 --1 -- î--3--4- -S -' 6 - -7- 8 - - 9-
-0- - 1 -- 2 - 3--4--5- -7- -8- 9-
L o - -4 -. 2 - -3- 4- 5 - -e- -7- - 8 - 0
j - p - -1 --2  --3- 4- -5- - c - 7 - - 8 - ■ 9-
Lo- -1 -- 2 - 3- 4 -- 5- e- 7- -a- -9-
L 0 - -1 - -  2 - - 3 - - 4 - S - 6 - - 7 - - i -
Carefully fold your completed Survey Response Form in half along the dotted 
line, and place it together with the completed form for Part 1 of the 
Questionnaire^in the stamped addressed envelope provided.
Send the completed Survey Response Forms, together in the same envelope 
with your completed Special CMA Forms, to:
R.F. Melton,
The Open University,
Walton Hall,
MILTON KEYNES, MK6 ?AA,
to arrive no later than January ig th, 19/6,
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3 .  D a t a  O b t a i n e d  f r o m  I t e m  A n a l y s i s  o f  Q u e s t i o n n a i r e s
3 , 1  I t e m  D a t a
T h e  d a t a  f r o m  t h e  f o u r  m a i n  p a r t s  o f  t h e  q u e s t i o n n a i r e  w a s  t r e a t e d  
a s  f o u r  s e p a r a t e  q u e s t i o n n a i r e s  w i t h  e a c h  s u b j e c t e d  t o  i t e m  a n a l y s i s .  
T h e  r e s u l t s  a r e  r e p r o d u c e d  i n  t h e  f o l l o w i n g  t a b l e  w h i c h  c o n t a i n s  t h e  
m e a n  s t u d e n t  s c o r e  r e c o r d e d  o n  e a c h  i t e m  i n  e a c h  q u e s t i o n n a i r e  a n d  
t h e  c o r r e l a t i o n  b e t w e e n  s t u d e n t  s c o r e s  o n  e a c h  i t e m  a n d  t h e  t o t a l  
s c o r e s  o n  t h e  r e l a t e d  q u e s t i o n n a i r e .  T h e  d a t a  m a y  b e  i d e n t i f i e d  
i n  t h e  t a b l e  b y  t h e  f o l l o w i n g  c o d e s  f o r  t h e  q u e s t i o n n a i r e s  c o n c e r n e d .
A G R E T  -  q u e s t i o n n a i r e  m e a s u r i n g  t h e  d e g r e e  o f  s t u d e n t  a g r e e m e n t  w i t h  
c l a i m s  m a d e  i n  s u p p o r t  o f  t h e  
c a s e  f o r  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s .
A T T I T  -  q u e s t i o n n a i r e  m e a s u r i n g  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  w e r e  e n c o u r a g e d  
t o  s u p p o r t  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s  i n  e d u c a t i o n  b y  
c l a i m s  m a d e  i n  t h e  c a s e  f o r  b e h a v i o u r a l  o b j e c t i v e s .
A G R E R  -  q u e s t i o n n a i r e  m e a s u r i n g  t h e  d e g r e e  o f  s t u d e n t  a g r e e m e n t  w i t h  
c l a i m s  m a d e  i n  s u p p o r t  o f
t h e  c a s e  a g a i n s t  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s .
A T T I R  -  q u e s t i o n n a i r e  m e a s u r i n g  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  w e r e  d i s c o u r a g e d  
f r o m  s u p p o r t i n g  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s  i n  e d u c a t i o n  b y  
c l a i m s  m a d e  i n  t h e  c a s e  a g a i n s t  b e h a v i o u r a l  o b j e c t i v e s .
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I t e m  A n a l y s i s  D a t a  b a s e d  o n  S t u d e n t  R e s p o n s e s  t o  Q u e s t i o n n a i r e s
A G R E T  
( S c a l e :  + 2 - > - - 2 )
A T T I T  
( S c a l e  :  + 2  - + - 2 )
A G R E R  
( S c a l e  :  + 2  4 ^ - 2 )
A T T I R  
( S c a l e :  + 2 - > — 2 )
I t e m M e a n C o r r " I t e m M e a n C o r r ” I t e m M e a n C o r r " I t e m M e a n
C o r r ”
0 1 0 . 7 6 0 . 3 4 0 1 1 . 1 5 0 . 3 4 0 1 1 . 5 4 0 . 5 7
0 1 0 . 9 0 0 . 5 7
0 2 1 . 5 2 0 . 3 9 0 2 1 . 4 7 0 . 3 9 0 2 1 . 0 8 0 . 5 7
0 2 0 . 8 9 0 . 6 2
0 3 1 . 2 7 0 . 3 6 0 3 1 . 2 9 0 . 3 6 0 3 0 . 6 9
0 . 5 2 0 3 1 . 0 1 0 . 6 1
0 4 0 . 7 0 0 . 5 5 0 4 1 . 0 9 0 . 5 5 0 4 0 . 8 3 0 . 5 6
0 4 0 . 9 4 0 . 6 3
05 0 . 9 0 0 . 4 5 0 5 1 . 1 7 0 . 4 5 0 5 1 . 5 7 0 . 4 8 0 5 0 . 6 4 0 . 5 7
0 6 0 . 8 6 0 . 4 8 0 6 1 . 1 4 0 . 4 8 0 6 0 . 9 9 0 . 5 5 0 6 0 . 9 9
0 . 6 2
0 7 0 . 8 4 0 . 5 0 0 7 1 . 1 0 0 . 5 0 0 7
0 . 9 8 0 . 5 4 0 7 0 . 8 7 0 . 6 2
0 8 0 . 6 3 0 . 4 4 0 8 0 . 8 9 0 . 4 4 0 8 0 . 9 2
0 . 4 8 0 8 0 . 6 2 0 . 5 5
0 9 0 . 4 1 0 . 4 6 0 9 1 . 9 7 0 . 4 6 0 9 0 . 8 0 0 . 3 7 0 9
0 . 4 9 0 . 5 8
1 0 - 0 . 0 2 0 . 4 5 1 0 0 . 6 4 0 . 4 5 1 0 0 . 6 2 0 . 5 7
1 0 0 . 8 0 0 . 5 8
1 1 0 . 4 3 0 . 4 7 1 1 0 . 9 6 0 . 4 7 1 1 1 . 1 4 0 . 5 7
1 1 1 . 0 1 0 . 5 6
1 2 0 . 4 l 0 . 4 4 1 2 0 . 7 9 0 . 4 4 1 2 1 . 3 1 0 . 6 0 1 2
1 . 0 6 0 . 5 9
1 3 .  0 . 8 0 0 . 4 4 1 3 0 . 9 5
0 . 4 4 1 3 1 . 2 9 0 . 5 1 1 3 0 . 8 0 0 . 4 3
I 4 0 . 2 2 0 . 4 7 1 4 0 . 8 5 0 . 4 7 1 4 1 . 1 5 0 . 6 2
1 4 0 . 9 7 0 . 6 5
1 5 0 . 6 6 0 . 4 0 1 5 0 . 6 5 0 . 3 9 1 5
0 . 7 2 0 . 5 5 1 5 0 . 8 9 0 . 6 0
1 6 1 . 3 6 0 . 4 8 1 6 1 . 3 8 0 . 4 8 1 6 0 . 9 3 . 0 . 5 4 1 6
0 . 8 1 0 . 6 3
M e a n
o f
1 - 1 6
0 . 7 3
M e a n
o f
1 - 1 6
1 . 0 3
M e a n
o f
I - I 6
1 . 0 4
M e a n
o f
I - I 6
0 . 8 6
S a r a p l
R e l i a
e  S i z e  =  6 2 4  
b i l i t y  =  0 . 7 2
S a m p l e  S i z e  =  6 4 0  
R e l i a b i l i t y  =  O . 8 I
S a m p l e  S i z e  =  6 2 8  
R e l i a b i l i t y  =  0 . 9 9
S a m p l e  S i z e  =  6 4 0  
R e l i a b i l i t y  =  0 . 9 9 9
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3.2 Reliability of Questionnaires
T h e  q u e s t i o n n a i r e s  m e a s u r i n g  t h e  d e g r e e  o f  s t u d e n t  a g r e e m e n t  w i t h  
t h e  c l a i m s  m a d e  i n  s u p p o r t  o f  t h e  c a s e s  f o r ,  a n d  a g a i n s t ,  t h e  u s e  o f  
b e h a v i o u r a l  o b j e c t i v e s  h a d  r e l i a b i l i t y  c o e f f i c i e n t s *  o f  0 . 7 2  a n d  0 . 9 9  
r e s p e c t i v e l y ,  w h i l e  t h o s e  m e a s u r i n g  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  w e r e  
e n c o u r a g e d  t o ,  o r  d i s c o u r a g e d  f r o m ,  s u p p o r t i n g  t h e  u s e  o f  b e h a v i o u r a l  
o b j e c t i v e s ,  i n  e d u c a t i o n  h a d  r e l i a b i l i t y  c o e f f i c i e n t s  o f  O . 8 I  a n d  0 . 9 9  
r e s p e c t i v e l y .
4 . P r o v i s i o n a l  R e v i e w  o f  D a t a  C o l l e c t e d
A  p r o v i s i o n a l  r e v i e w  o f  d a t a  w a s  u n d e r t a k e n  p r i m a r i l y  f o r  t h e  
b e n e f i t  o f  t h e  a u t h o r s  o f  t h e  t e x t  a n d  r e a d e r  t o  d e t e r m i n e  t o  
w h a t  e x t e n t  s t u d e n t s  a g r e e d  w i t h  t h e  c l a i m s  m a d e  i n  s u p p o r t  o f  t h e  
c a s e s  f o r ,  a n d  a g a i n s t ,  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s ,  a n d  t o  
d e t e r m i n e  t h e  e x t e n t  t o  w h i c h  s t u d e n t s  w e r e  e n c o u r a g e d ,  o r  d i s c o u r a g e d ,  
t o  s u p p o r t  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s  i n  e d u c a t i o n .
I t  i s  o f  i n t e r e s t  t o  n o t e  ( t a b l e  1 )  t h a t  s t u d e n t s  s h o w e d  a  
g r e a t e r  d e g r e e  o f  a g r e e m e n t  w i t h  t h e  c l a i m s  m a d e  i n  s u p p o r t  o f  
t h e  c a s e  a g a i n s t  b e h a v i o u r a l  o b j e c t i v e s  t h a n  w i t h  t h o s e  m a d e  i n  
s u p p o r t  o f  t h e  c a s e  f o r  b e h a v i o u r a l  o b j e c t i v e s .
T a b l e  1 .  T h e  d e g r e e  t o  w h i c h  s t u d e n t s  a g r e e d  w i t h  t h e  c l a i m s  m a d e  i n  s u p p o r t  
o f  t h e  c a s e s  f o r ,  a n d  a g a i n s t ,  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s  ( P . O . )
C l a i m s
M e a s u r e
I n  S u p p o r t  o f  
C a s e  F o r  
U s e  o f  B . C .  
( + 2 - » . - 2 )
I n  S u p p o r t  o f  
C a s e  A g a i n s t  
U s e  o f  B . C .
( ■ ^ 2 - ♦ • — 2 )
P r o b a b i l i t y  
o f  t  v a l u e
M e a n - s t u d e n t  a g r e e m e n t  
w i t h  c l a i m s + 0 . 7 3 + 1 . 0 4 < 0 . 0 0 1
( N o .  o f  s t u d e n t s ) ( 6 2 4 ) ( 6 2 8 )
I t e m  a n a l y s i s  d a t a  o n  t h e  q u e s t i o n n a i r e s  i s  i n c l u d e d  i n  t h e  f i n a l  s e c t i o n  
o f  t h i s  a p p e n d i x .  T h e  K u d e r - R i c h a r d s o n  F o r m u l a  2 0  w a s  u s e d  t o  m e a s u r e  
t h e  r e l i a b i l i t y  o f  t h e  q u e s t i o n n a i r e s .
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D e s p i t e  t h i s  s t u d e n t s  w e r e  m o r e  e n c o u r a g e d  t h a n  d i s c o u r a g e d  t o  
s u p p o r t  t h e  u s e  o f  b e h a v i o u r a l  o b j e c t i v e s  i n  e d u c a t i o n  ( t a b l e  2 ) .
T a b l e  2 .  T h e  d e g r e e  t o  w h i c h  s t u d e n t s  w e r e  e n c o u r a g e d ,  o r  d i s c o u r a g e d ,  
f r o m  « n p p o r t i n p  t h e - l i s e  o f  h e h a v i o u r a l  o b j e c t i v e s  ( B . O . )  i n  e d u c a t i o n
A t t i t u d e s
M e a s u r e
D e g r e e  o f  
e n c o u r a g e m e n t  
t o  u s e  B.C.
( + 2 - > 0 )
D e g r e e  o f  
d i s c o u r a g e ­
m e n t  f r o m  
u s i n g  B.O. 
( + 2 - > 0 )
P r o b a b i l i t y  
o f  D i f f e r e n c e
M e a n  s t u d e n t  a t t i t u d e + 1 . 0 3 + 0 . 8 6 < 0 . 0 0 1
( N o .  o f  s t u d e n t s ) ( 6 4 0 ) ( 6 4 0 )
A  n u m b e r  o f  s o m e w h a t  w i d e r  r e l a t i o n s h i p s  b e t w e e n  s t u d e n t  
p e r f o r m a n c e  a n d  s t u d e n t  a t t i t u d e s  a l s o  e m e r g e d  a n d  t h e s e  a r e  
r e c o r d e d  i n  t a b l e  3 *  F r o m  t h i s  i t  w i l l  b e  s e e n  t h a t  t h e  d e g r e e  
t o  w h i c h  s t u d e n t s  w e r e  e n c o u r a g e d  t o  u s e  b e h a v i o u r a l  o b j e c t i v e s  
( A T T I Ï M )  i s  r e l a t e d  t o  t h e  d e g r e e  t o  w h i c h  t h e y  a g r e e d  w i t h  c l a i m s  
m a d e  i n  s u p p o r t  o f  t h e  c a s e  f o r  b e h a v i o u r a l  o b j e c t i v e s  ( A G R E T M ) ,  
a n d  i n  t u r n  t h i s  i s  r e l a t e d  t o  s t u d e n t  p e r f o r m a n c e  o n  t h e  a s s i g n m e n t  
f o r  t h e  t e x t  ( C M A T S ) .  O n l y  o n e  o f  t h e  c o r r e l a t i o n s  i s  h i g h ,  b u t  a l l  
a r e  s i g n i f i c a n t .
S i m i l a r l y ,  t h e  d e g r e e  t o  w h i c h  s t u d e n t s  w e r e  d i s c o u r a g e d  f r o m  
u s i n g  b e h a v i o u r a l  o b j e c t i v e s  ( A T T I R M )  i s  r e l a t e d  t o  t h e  d e g r e e  t o  
w h i c h  s t u d e n t s  a g r e e d  w i t h  t h e  c l a i m s  m a d e  i n  s u p p o r t  o f  t h e  c a s e  
a g a i n s t  b e h a v i o u r a l  o b j e c t i v e s  ( A G R E R M ) ,  a n d  t h i s  i n  t u r n  i s  
r e l a t e d  t o  s t u d e n t  p e r f o r m a n c e  o n  t h e  a s s i g n m e n t  f o r  t h e  r e a d e r  ( C M A R S ) ,
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Table 3* Correlation between Student Performance and Attitudes
Statistics
Variables
Correlated
Pearson 
Product-Moment 
Coefficient of 
Correlation
Students Probability of Correlation
r
ATTITM and 
AGRETM and 
ATTITM and
AGRETM 
CMATS , 
CMATS
+0.67
+0.14
+0.11
624
624
64o
0.001
0.001
0.003
ATTIRM and 
AGRERM and 
ATTIRM and
AGRERM
CMARS
CMARS
+0.49 
+0. 21 
+0.13
628
628
640
0.001
0.001
0.001
ATTITM and 
AGRETM and
ATTIRM
AGRERM
-0.16
- 0.02
64o
6l4
0.001
0.3
CMATS Student score on text assignment.
CMARS Student score on reader assignment.
AGRETM Measure (mean) of student agreement 
with claims made in support of 
c^ase for use of behavioural objectives.
AGRERM Measure (mean) of student agreement
with claims made in support of^case  ^
against use of behavioural objectives.
ATTITM Measure (mean) of degree to which students were 
encouraged to support the use of behavioural 
objectives in education by claims made in case 
for behavioural objectives'.
ATTIRM Measure (mean) of degree to which students were 
discouraged from supporting the use of 
behavioural objectives in education by claims 
made in *^ case against behavioural objectives.
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A p p e n d i x  1 2
R E L A T I N G  O B J E C T I V E S  T O  A D V A N C E  O R G A N I S E R S  ;
T h i s  a p p e n d i x  i n d i c a t e s  h o w  a d v a n c e  o r g a n i s e r s  m a y  b e  u s e d  t o  
p l a c e  b e h a v i o u r a l  o b j e c t i v e s  i n  p e r s p e c t i v e .
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The Use of Advance Organisers to Place Objectives in Perspective
I f  b e h a v i o u r a l  o b j e c t i v e s  a r e  d e r i v e d ,  a s  r e c o m m e n d e d  b y  K r a t h w o h l  
a n d  P a y n e  ( I 9 7 I ) ,  b y  w o r k i n g  b a c k w a r d s  f r o m  g e n e r a l  s t a t e m e n t s  o f  
e d u c a t i o n a l  i n t e n t  t o . m o r e  s p e c i f i c  s t a t e m e n t s  i n  t h e  f o r m  o f  b e h a v i o u r a l  
o b j e c t i v e s ,  t h e  s t e p s  c a n  a l l  b e  r e c o r d e d  i n  t h e  f o r m  o f  a  f l o w  d i a g r a m  
w h i c h  m a y  i n . t u r n  b e  u s e d  a s  a n  a d v a n c e  o r g a n i s e r .  A n  e x a m p l e  s h o u l d  
h e l p  i l l u s t r a t e  t h e  p o i n t .  L e t ' s  c o n s i d e r  t h e  h y p o t h e t i c a l  c a s e  o f  a  
p r o f e s s o r  o f  b i o c h e m i s t r y  w h o  i s  v e r y  c o n c e r n e d  a t  t h e  i n a b i l i t y  o f  
n e w  g r a d u a t e  s t u d e n t s  t o  c r i t i c a l l y  r e v i e w  s c i e n t i f i c  j o u r n a l s  w i t h o u t  
m u c h  i n i t i a l  g u i d a n c e .  H e  d e c i d e s  t h a t  h i s  o w n  d e p a r t m e n t  s h o u l d  o f f e r  
a  b r i e f  c o u r s e  t o  r e c t i f y  t h e  p r o b l e m .
Working backwards from the general to the specific he breaks 
down his ultimate aim into successive sub-aims until he has derived 
the behavioural objectives which he wants students to achieve, and 
which he believes will lead to achievement of the ultimate aim. The 
whole process he records in the form of a flow diagram (figure D .
A l t h o u g h  i n  t h i s  c a s e  t h e  p r o f e s s o r  i n c l u d e s  d e t a i l e d  s t a t e m e n t s  
o f  t h e  b e h a v i o u r a l  o b j e c t i v e s  ( 1 . 1 1 0  -  l . l 4 0  a n d  1 . 2 1 0  -  1 . 2 2 0 )  i n  t h e  
d i a g r a m ,  t h i s  n e e d  n o t  b e  t h e  c a s e  s o  l o n g  a s  t h e  r e l a t i o n s h i p  b e t w e e n  
t h e  b e h a v i o u r a l  o b j e c t i v e s  a n d  t h e  m o r e  g e n e r a l  a i m s  i s  i n d i c a t e d  .
T h i s  i s  p a r t i c u l a r l y  t r u e  i f  a  l a r g e  n u m b e r  o f  b e h a v i o u r a l  o b j e c t i v e s  
h a v e  b e e n  d e r i v e d ,  o r  i f  t h e y  h a v e  b e e n  s t a t e d  i n  t e r m s  w h i c h  a r e  
m e a n i n g l e s s  t o  s t u d e n t s  u n t i l  a f t e r  t h e y  h a v e  r e a d  t h e  r e l a t e d  
i n s t r u c t i o n a l  m a t e r i a l .  T h e  m a i n  a i m  o f  t h e  f l o w  d i a g r a m  i s  t o  p r e s e n t  
a  s i m p l e  o v e r v i e w  w h i c h  i n d i c a t e s  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
b e h a v i o u r a l  o b j e c t i v e s  a n d  u l t i m a t e  a i m s  i n  t e r m s  w h i c h  a r e  c l e a r l y  
m e a n i n g f u l  t o  t h e  s t u d e n t s  c o n c e r n e d ,  a n d  w h i c h  t h u s  e n a b l e  t h e  f l o w  
d i a g r a m  t o  f u n c t i o n  a s  a n  a d v a n c e  o r g a n i s e r .
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N e e d l e s s  t o  s a y  t h e  a p p r o a c h  h a s  b o t h  a d v a n t a g e s  a n d  l i m i t a t i o n s ,  
a n d  t h e  f o l l o w i n g  p o i n t s  a r e  w o r t h  n o t i n g .
E a c h  o b j e c t i v e  i n  t h e  f l o w  d i a g r a m ,  h o w e v e r  g e n e r a l  o r  
s p e c i f i c  i t  m i g h t  b e ,  i s  s t a t e d  i n  t h e  f o r m  o f  a  
l e a r n i n g  o u t c o m e ,  i n d i c a t i n g  w h a t  t h e  s t u d e n t  s h o u l d  
a c h i e v e  a s  a  r e s u l t  o f  t h e  l e a r n i n g  p r o c e s s .  T h e  
m a i n  r e a s o n  f o r  t h i s  i s  t h a t  l e a r n i n g  o u t c o m e s  c a n  b e  
t r a n s l a t e d  m o r e  r e a d i l y  t h a n  s t a t e m e n t s  d e s c r i b i n g  
l e a r n i n g  p r o c e s s e s  i n t o  t h e  f o r m  o f  b e h a v i o u r a l  o b j e c t i v e s .
I f  o n l y  t h e  f i n a l  s p e c i f i c  l e a r n i n g  o u t c o m e s  a r e  t o  b e  
m e a s u r e d ,  i t  i s  s u f f i c i e n t  i f  o n l y  t h e s e  o u t c o m e s  a r e  
e x p r e s s e d  a s  b e h a v i o u r a l  o b j e c t i v e s .  T h i s  i s  t h e  c a s e  
i l l u s t r a t e d  h e r e  w h e r e  t h e  o b j e c t i v e s  t o  b e  m e a s u r e d  
m i g h t  b e  i d e n t i f i e d  a s  1 . 1 1 0  -  l . l 4 0  a n d  1 . 2 1 0  -  1 . 2 2 0 .
D i f f e r e n t  e d u c a t o r s  s t a r t i n g  f r o m  t h e  s a m e  i n i t i a l  
s t a t e m e n t  o f  e d u c a t i o n a l  i n t e n t  ( l . O O O )  w o u l d  h a v e  
e v e r y  c h a n c e  o f  f i n i s h i n g  u p  w i t h  d i f f e r e n t  s e t s  o f  
b e h a v i o u r a l  o b j e c t i v e s .  T h e  f l o w  d i a g r a m  d o e s  n o t  
p r o d u c e  o b j e c t i v e s  a u t o m a t i c a l l y  f r o m  t h e  g e n e r a l  a i m  
i n i t i a l l y  i d e n t i f i e d ,  b u t  s i m p l e  i n d i c a t e s  t h e  l o g i c  
u s e d  i n  d e r i v i n g  t h e  b e h a v i o u r a l  o b j e c t i v e s .
C o n v e r s e l y ,  o n e  c a n n o t  s a y  t h a t  m a s t e r y  o f  t h e  s p e c i f i e d  
b e h a v i o u r a l  o b j e c t i v e s  l e a d s  a u t o m a t i c a l l y  t o  a c h i e v e m e n t  
o f  t h e  u l t i m a t e  g e n e r a l  l e a r n i n g  o u t c o m e  ( l . O O O )  f o r  t h i s  
w o u l d  i m p l y  t h a t  a l l  t h e  c h a r a c t e r i s t i c s  o f  t h e  g e n e r a l  
l e a r n i n g  o u t c o m e  h a d  b e e n  i d e n t i f i e d  a n d  e x p r e s s e d  ( w i t h  
a p p r o p r i a t e  w e i g h t i n g s )  i n  t h e  f o r m  o f  b e h a v i o u r a l  o b j e c t i v e s .
A l l  t h a t  c a n  b e  h o p e d  i s  t h a t  a c h i e v e m e n t  o f  t h e  s p e c i f i e d  
b e h a v i o u r a l  o b j e c t i v e  w i l l  l e a d  t o w a r d s  a c h i e v e m e n t  o f  t h e  
u l t i m a t e  g e n e r a l  a i m .
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